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PRESENTING 


See Crestline at your 
Independent W holesale Laboratory 


An enchanting, new, golden eyewear construction, 
created by Continental. A lovely, jewelry-like halo design, 
fresh in appeal, flattering to appearance. 


Glamorous is the word for CRESTLINE. Truly an innovation, 
it marks a new era in design. Its rich topping of gold- 

filled material sheathes the upper edge of the lenses and carr 
over the front in a golden cornice effect. Lines are definitely 
upsweep, rising with a graceful swing. Engraving is sparkling 
deep cut and decorative. The bridge is the beautiful LinDA. 


CRESTLINE is a construction, not just a style. Keeping 
all the correct optical fitting features intact, CRESTLINE has b 
created with all the lush richness of the golden age, but 
endowed with a modern flair and a modish feel. CRESTLINE 
has substance yet delicacy. It has style and stability. It is tha 
rare combination of optically correct eyewear made 
cosmetically beautiful and desirable. 


Eontinental  woianarouts 
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The Orthogon system of 
lens correction is based on 
the principle that only 
through reduction of 
astigmatic variation ... 
to a level below 

the physiological limits of 
human perception... 

can utmost clarity of 


vision be achieved 


ORTHOGON D ORTHOGON 
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THE EYES LOOK DOWN 


THE EYES LOOK SIDEWAYS. 


Living eyes move, and modern large-size lens shapes are 

prescribed to provide a wide angle of corrected vision. This means that eyes are 
expected to look through the lenses throughout a range of obliquity. But it is a fact of 
physical science that when light strikes a spherical surface obliquely, the refractive 
effect of the spherical surface is that of a sphero-cylinder. This astigmatic effect 

is an aberration for which the eye has no power to accommodate or compensate. 
Bausch & Lomb Orthogon is the series of lenses specifically designed to correct 

for marginal astigmatism—by the selection of curves, for front-and-back surfaces, which 
neutralize and eliminate the astigmatic variation. Bausch & Lomb Orthogon is 

the series of lenses based on the principle which makes possible 


utmost clarity of vision, center-to-edge. 


BAUSCH & LOMB 


Y 


RTHOGON C PANOPTIK P ANOPTIK PANOPTIK PANOPTIK 


PRISM SEG TRIFOCAL MINUS ORTHOGON 
LENTICULAR SOFT-LITE 


CRTHOGON 
RAY-BAN 


RTHOGON AA PANOPTIK PANOPTIK PANOPTIK PANOPTIK 
LARGE SEG MINUS ADD DOUBLE SEG LENTICULAR 
CATARACT 
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ADVERTISEMENTS 


COMBINATION 


FIRST choice when the prescription calls for a combination of absorption with bi- 
focals are Titmus “Perfex’ 55 mm Bifocals. In addition to being available in White, 
these skillfully made Bifocal Lenses may be had in Titmus Contra-glare, Titmus 


Velvet-lite and Titmus Crookes, in “A”, ““B” and “C”’ shades. 


Titmus “Perfex” Bifocals are made on compensated curves and 


from the finest materials obtainable. The many operations are 
controlled by men of long experience in the optical industry. 


which assures you that they meet the most exacting requirements. 


TITMUS OPTICAL COMPANY, INC., ....... PETERSBURG, VA., U. S.A. 
World's Largest INDEPENDENT Manufacturers of First-Quality Ophthalmic Lenses 
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combination of gold filled strips appliquéd on demi-amber zyl. 


The fashion trend in zyl frames dictated this pleasing 


These finely executed gold filled strips and the distinctive lens shape 
combine to make a frame that is unusual yet in 
good taste. You'll find the “Golden Girl” 
is flattering to a large number 


of your patients who 


prefer a semi-conservative frame. 


GOLDEN GIRL 


frame with 1/10-12 karat gold-filled ornamentation 
including front and side shields. Available in demi- 
amber and demi-blonde colors. Library temples. 


ART-CRAFT OPTICAL CO., ROCHESTER 6,N. Y. 
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workers 


Skilled and semi-skilled 
workers depend heavily on 
good vision for safety and 
efficiency on the job. Often 
a major portion of this see- 
ing falls in the arm's length 
areaand requiresadded help. 


housewives 


Many of the objects her 
work requires her to see 
each day are in the interme- 
diate vision range. Trifocals, 
while not an occupational 
necessity, may reduce eye 
fatigue and rervousness. 


are seeing and working more 


of Univis 


Workers, executives, housewives, clerks—this list 
could go on as long as you can think of ways in 
which people spend their waking hours. But the 
point is this: everybody, whose presbyopic state 
is advanced enough to require 1.75 D. added for 
reading, is suited to the prescription of trifocals. 


WSUS THE UNIVIS LENS COMPANY + DAYTON 1, OHIO 
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executives 


Economic state does not im- 
munize against advanced 
presbyopia. Executives— 
and all who work in offices 
—have arm’s length seeing 
to do each day. Rx trifocals 


for normal use. 


clerks 


The clerk who suffers from 
advanced presbyopia finds 
himself at a distinct disad- 
vantage due to the nature 
of his work. Prescription of 
the ptoper trifocal helps him 
see stock on shelves, cash 
register keys, etc. 


efficiently with the prescription 


Trifocals 


There are more than 300,000 people wearing 


Univis Trifocals right now. Doctors are prescribing 
them at an ever-increasing rate. More than 50% 
of all presbyopes need trifocals. The great number 
of these who do not yet have them are awaiting 
your prescription for their complete visual comfort. 


Here is the Univis Trifocal Trial 
Set, for vour use in demonstrat- 
ing benefits of prescribing inter- 
mediate help. Reading additions 
are from 1.50 D. to 2.50 D. and 


intermediate segs are 50% of 
reading power. Available 
through Univis Prescription 
Grinding Laboratories or The 
Univis Lens Co., Dayton 1, Ohio. 
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SEE THE DIFFERENCE! 
Every day retractionists are taking the oppor- 
tunity to see for themselves the transmission 
qualities of the various lenses available to 
them for prescription, They see why. in white 
crown glass. neutral transmission provides 
the patient with unhampered vision without 


disturbance of true color perception while 


ADVERTISEMENTS 


utilizing approximately 92‘, of visible light. 
Similarly they see that of all absorptive lenses 
only Soft-Lite offers the same neutral trans- 
mission qualities as white crown plus the 
addition of five degrees of light absorption. 
See this amazing proof of Soft-Lite supe- 
riority — ask your Soft-Lite supplier for a 


demonstration of the Soft-Lite Comparator. 
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ADVERTISEMENTS 


thin has been added 


Since Baylok was first introduced, substantially increased 
consumer appeal has been added by the introduction of new 
styles, new colors and desirable new features. Here together for the 
first time is the Baylok family with all its advantages. 


all six fashion right colors 


Flesh: Tortoise; Burnt Umber; 


London Fog; Ruby Red; Emerald 


ile ll) Festive Baylok in upsweep 


all colors, 1/10 12K Pink gold 
filled trimming. 


all for men Orbiton Baylok 


with White Rhodium trimming 
(London Fog only). 


p| IS all the other Baylok features improved and 
perfected that make Baylok the frame that is years ahead in Design 


... Construction ... Patient Satisfaction ... Protection! 


BAY B STATE OPTICAL COMPANY 


g 
Fradidimal Since 1862 
Attleboro, Mass. « Chicago: 29 East Madison Street 
San Francawe Flood Building 
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In either zyl or gold-filled, AO meets your 
needs for precision-built children’s frames. 
The AO Zylonite Cub Ful-Vue and AO Gold- 
Filled Robin Hood Ful-Vue are children’s 
frames in every respect, with full considera 
tion given to the characteristics of childhood 
features. Both frames are constructed to 
give needed strength and comfort. A wide 
size range further simplifies your fitting prob- 


lem. Order through your AO Branch Office. 


American @ Optical 
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FUL-VUE Dae 


The AO Cub Ful-Vue features intermediate weight Figh : 
zyl stock; inset, outset, and on plane bridge inclina- 
tions; “zero” centered bridge height; adjustable 
three-position bridge (high, regular, and low); semi- SS 


Zero Centered 
Bridge Height 


circular nose pads; semi-flexible cable temples. - Inset 
On Plane 
SSS, 
Outset 
Length Temple 
of Lens DBL Inclination Length 
38 14 Inset 5,” 
On Plane 
nset BY, 
38 6 On Plane 37d 
40 On Plane 
40 14 Outset Ag 
40 nset 
40 On Plane A 
40 utset 


Available In Pink Crystal Only. F 


| ROBIN HOOD FUL-VUE 


J The AO Robin Hood Ful-Vue incorporates the 
ophthalmic features of the best in AO Gold-Filled 
Frames. Extra reinforcing bar makes on plane bridge 
doubly strong. Two-screw endpieces give added 
protection. Heavyweight goose neck guard arms 
and washer pads for wide adjustment possibilities. 


Extra Reinforcing Bar Two-Screw Endpiece 


Eye Sizes Bridge Sizes | 
34 8 20 22 24 ; 
36 8 2 2 
38 8 2 22 2 
40 8 20 2 


Available In Pink Or White Gold-Filled. 
Temples: 5"-7" in 1/4” gradations. 
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Bensons have a Complete Selection of fine Multifocal and 
Single Vision Lenses to fit the Special Needs 
of your Aphakic Patients. 


N. P. BENSON OPTICAL COMPANY 


Since 1913 
MAIN OFFICE & LABORATORY: MINNEAPOLIS, MINN. 
Laboratories in All Principal Cities of Upper Midwest 


WELL-ILLUSTRATED 
WELL-WRITTEN 


INSTRUCTION 
FOLDER FOR 
YOUR PATIENT 


Written by 
Ralph E. Wick, 


SHORT AND CONCISE 0.0., FAA.O. 


For only 10c per copy or less, depending upon 
quantity ordered and whether or not imprinting 
is desired. you may hand this attractive folder 

each of your patients. Convenient purse 
pocket size: 3'/x6%, three-fold folder, it i 
printed in black color on white 70 Ib. stock 
Twelve attractive illustrations make copy even 


more readable 


100 Copies—$10.00 IM Copies—$ 40.00 
500 Copies— 25.00 5M Copies— 1!50.00 


Write for Your Sample Copy Today 


SEND IN YOUR ORDER NOW TO US OR 
YOUR OPTICAL WHOLESALE SUPPLY 
HOUSE 


Subjects included: Illumination, Reading Posi 
tions, Lenath of Working Time, Eye Protection, 
Eye Exercise, Becoming Accustomed to Wearing 


New Prescriptions, etc. 


MAIL YOUR ORDER TODAY 


Precision-Cosmet Co., Inc. 

P.O. Box 146, Minneapolis |, Minn. 

Kindly send me following quantity EYE-CARE folders: 
100 500 1M 5M 

0 C.0.D [] Chq. my acct. Open an acct. 

Name 

Address 

City 

My Optica! Wholesale Supplier is: 
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A SENSITOMETRIC METHOD OF REFRACTION— 
THEORY AND PRACTICE* 


Matthew Luckiesh and S. K. Guth? 
Lighting Research Laboratory 
General Electric Company 
Nela Park, Cleveland, Ohio 


An important function of the examination of an ametropic eye is 
to produce sufficient information upon which can be based the specifica- 
tions for the proper dioptric power to attain normal vision and comfort- 
able seeing. Subjective methods have always been of major importance 
in the determination of the proper refraction including the interpretation 
of the objective measurements. However, while the basic criterion of 
visual acuity involved in the subjective technics is a convenient one, its 
use not infrequently necessitates some modification of the data in order 
to prescribe satisfactory corrections. Furthermore, the usual methods of 
measuring visual acuity make it difficult to determine precisely the cor- 
rection which will yield maximal acuity. The arbitrary standards of so- 
called “‘normal’” or 20/20 vision and the maximal amount of plus 
power which is acceptable without an appreciable loss in acuity intro- 
duce artifacts or ambiguities in the subjective procedures which often 
limit the precise evaluation of the degree of ametropia. It is a well- 
known fact that certain ocular anomalies do exist and often cause varia- 
tions in the usual static and dynamic findings. Through clinical experi- 
ence certain relationships have been established between the usual tech- 
nics, and clinical procedure has developed certain expedients, allowances 
and biases to compensate for these anomalies. Nevertheless, it often is 
difficult and sometimes almost impossible, except by trial and error, to 
arrive at an adequate and proper diagnosis from the data. 


*Read before the annual meeting of the American Academy of Optometry, Winston- 
Salem, North Carolina, December 6. 1948. For publication in the September. 1949. 
issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN 
ACADEMY OF OPTOMETRY. 

tFellows. American Academy of Optometry 
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SENSITOMETRIC METHOD OF REFRACTION—LUCKIESH & GUTH 


Any new technic, in order to be of value to the refractionist, should 
overcome at least some of the inadequacies and limitations now existing 
in the usual subjective examination. In other words. a new technic 
should fulfill several fundamental requisites. An important funda- 
mental requirement is the absence of ambiguous standards, biases or al- 
lowances. That is to say, measurements of refractive errors should be 
in terms of a variable that is as nearly absolute as possible from a physi- 
ologic viewpoint. Secondly. it should provide a means of making 
measurements of the required dioptric power and of the effect of over or 
under corrections. A third requirement should be control of the func- 
tional factors involved. Unless this is accomplished there can be no 
guarantee that the true refractive condition of the eye has been deter- 
mined. Therefore. a new technic should possess an inherently high de- 
gree of precision and reliability. by means of which it should be possible 
to obtain duplicate results on the same individual when used by different 
refractionists. In other words. such a technic should eliminate the 
possibility of introducing the human error provided certain simple in- 
structions are followed. 


SENSITOMETRIC PROCEDURES 
The development of a new technic which appears to satisfy these 
basic requirements has resulted in the Luckiesh-Moss Ophthalmic Sen- 
sitometer. This instrument involves the use of a brightness-contrast 
threshold in place of the usual acuity threshold for the subjective deter- 
mination of the dioptric power producing maximal visibility. An essen- 
tial part of this technic is the target viewed by the patient which per- 
mits the functioning of convergence without presenting a stimulus for 
either positive or negative accommodation. Another important feature 
is that identical procedures are used under both dynamic and static 
conditions. Since the sensitometer and the basic theory have been des- 
cribed in detail elsewhere':*. only a brief discussion is included here. 

The Sensttometer. The instrument in its present form is illus- 
trated in Figure 1. It consists essentially of two colorless circular photo- 
graphic gradient filters which may be rotated synchronously before the 
eyes of the patient while he fixates a test-object. These gradient filters 
simultaneously alter the apparent brightness of the entire visual field 
by absorption and. of more importance, alter the brightness-contrast of 
all objects within the visual field because of the slightly diffusing char- 
acter of the filters. Thus the test-object is reduced to the threshold of 
visibility by photometric changes. It is to be emphasized that the size 
and configuration of the test-object are constant factors in the measure- 


SENSITOMET RIC METHOD OF REFRACTION—LUCKIESH & GUTH 


hig. i. The Luckiesh-Moss Ophthalmic Sensitometer in its present form 


ment of visibility. “he knurled knob at the right controls the position 


of the gradients and the visibility values are read on the scale at the left. 
The method of calibrating this scale and its significance have been dis- 
cussed elsewhere*. 

The Convergence larget. The specially designed fixation target 
consisting of a vaguely defined band of diffused light is located in the 
plane of the test-object and at right angles to the longitudinal axis of 
the latter as is illustrated in Figure 2. This relatively bright band of 
diffused light provides an adequate stimulus for binocular convergence 
and a minimal one for accommodation. The brightness of this lum- 
inous convergence target is adjusted so that it can be seen at all times. 
regardless of the density of the circular gradients. 

The Test-Object. A special biconcave test-object is located at the 
center of an extended white field. The shape of this test-object is such 
that its visibility, under threshold conditions, is uniform throughout 
its longitudinal dimension. This characteristic adds to the precision of 
the sensitometric measurements. The brightness relations in the entire 
visual field are adjusted so that only the convergence target is seen 
through the gradients before the test-object has become visible. Since 
the test-object has a higher visibility than any other sharply defined 
object in the visual field. accommodation is inhibited throughout the 
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SENSTTOMET RIC METHOD OF REFRAC TION—LUCKIESH & GUTH 


The convergence target and the biconcave test object which are integral com 
ponents of the sensitometric method 


period of measurement. In other words, the visibility of all other de- 
tails of the visual field, excepting the vaguely defined convergence target. 
is reduced below the threshold by the filters and definite stimuli for ac- 
commodation thus are avoided. 

Procedures. The sensitometer measures the relationship between 


the brightness-contrast threshold. expressed in terms of visibility, and 
the dioptric power placed before the eye. By determining the visibility 
of the test-object when viewed successively through each of a series of 
appropriate lenses, it is possible to determine graphically the dioptric 
power required to produce maximal visibility under either dynamic or 


static conditions 

The essential steps in this method are as follows: 

l A lens. usually a +2.50 diopter cylinder with its axis horizontal. is placed 
before the patient's eye that is not under examination. The purpose of this lens is to 
obliterate the image of the test-object without affecting the vertical convergence target 
and thus to confine the measurements to the other eye 

2 A series of cylindrical or spherical trial lenses, in half-diopter steps covering 
a range from about one diopter plus to one diopter minus from the power that is 
expected to yield maximal visibility, are placed successively before the eye that is 
under examination. Several measurements of visibility of the special test-object are 
made by the patient with each of these lenses 

3 The average visibilities obtained with each of the trial lenses are plotted as 
shown in Figure } for a vaguely defined convergence target. and straight lines drawn 
through these points. The resultant graph should be symmetrical about the axis of 
maximal visibility——an rmdication of the avoidance of accommodation. The apex 
indicates the dioptric power which will produce maximal visibility without the exer 
cise of relative accommodation 

4 The correction producing maximal visibility may aiso be determined from 
three series of measurements indicated by points |. 2 and 3 in Figure 3. Points | 
and 2 determine the linearity of the relationship between visibility and refraction 
The bisector of a line connecting points of equal visibility on the ‘positive’ and 

negative’ branches of the visibility-refraction relationship is indicated by M and 
represents the dioptric power yielding maximal visibility 
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SENSITOMETRIC METHOD OF REFRACTION—LUCKIESH & GUTH 


CHARACTERISTICS OF SENSITOMETRY 

An extended series of exploratory investigations has indicated 
that the sensitometric method has certain fundamental characteristics 
which appear to make it a useful addition to the present refractive tech- 
nics. ‘These are presented in detail below. 

Control of Convergence. The type of fixation target used ( Figure 
2) is an essential component of the sensitometric method'. The blurred 
vertical luminous elements provide binocular parafoveal stimuli of 
sufficient intensity to insure convergence at a point in the plane of the 
test-object. The lower diagram of Figure 3 illustrates the loss of sym- 


100 ° *1.00 


Fig. 3. Relationships between visibility and dioptric power for two types of con 
vergence targets. The determination of the refraction by the “}-point’’ method 
also is illustrated 


metry thus indicating the exercise of accommodation. In this particu- 
lar case, the accommodation was purposely stimulated by the use of a 
wide and sharply defined convergence target rather than the usual vague- 
ly defined one. Both relationships of Figure 3 were obtained on the 
same subject. It is of interest to note that the use of the 3-point 
method of determining the refraction for maximal visibility from 
asymmetric data resulted in the same refraction as was indicated by the 
apex of symmetrical data. In the absence of an adequate stimulus for 
accommodation, convergence becomes the controlling factor in the sen- 
sitometric procedure, and the excess or deficiency of accommodation is 
the measured quantity. 

Control of Accommodation. The avoidance of accommodation 
is an inherent characteristic of this method and is accomplished by the 
elimination of all adequate optical stimuli for accommodation from the 
entire binocular field‘. The test-object is brought from a subthres 
hold condition to the threshold of visibility by gradually increasing its 
contrast and brightness, while the critical details of all other objects 
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SENSITOMETRIC METHOD OF REFRACTION—LUCKIESH & GUTH 


remain invisible. Therefore, there is no physical stimulus for accom- 
modation until the threshold of visibility, involving the mere recogni- 
tion of the presence of the test-object, has been reached. The experi- 
mental confirmation of this is illustrated by Figure 4. It is evident that 


Of wit 
TRIAL LENSES 
af 20 


FOR ACCOMMODATION 


hig. 4. Illustrating the effects of three cones of stimuli for accommodation upon the 
visibility-refracticn relationships. 

decrements of visibility resulting from over and under additions of equal 
dioptric powers are equal when a vaguely defined convergence target 
is used as in A of the figure. Graphs B and C illustrate the degree of 
accommodation that is introduced when a sharply defined convergence 
target is used. A large. high-contrast test-object permits observations 
to be made through the relatively dense portions of the gradients. ‘This 
density and the attendant diffusion reduce to a certain extent the de- 
finiteness of the convergence target and correspondingly reduce but 
do not eliminate the stimulus for accommodation. However, a low 
contrast test-object requires observations to be made through the 
lighter portions of the gradients, and thus the convergence target 1s 
highly visible and presents a strong stimulus. Obviously, if relative 
accommodation were stimulated by the trial lenses or by other factors, 
not even approximate symmetrical relationships between visibility and 
dioptric power would be obtained. Symmetry is taken as a critical 
indication of the control of accommodation with the sensitometric pro- 
cedure. 

Criterta of Emmetropia. The sensitometric correction of ametropia 
is that which produces maximal visibility without the exercise of accom- 
modation. This is particularly significant because it is based upon a 
criterion that is absolute and fundamental insofar as any physical con- 
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stant can be so considered from a physiologic viewpoint. It is unnec- 
essary to compare the maximal visibility obtained by any one subject 
with some so-called standard as is done when visual acuity is used as 
the criterion. Each subject is considered on an individual basis. Dyif- 
ferent visibility levels may be obtained by different observers for var- 
ious reasons such as criterion of threshold, fatigue, retinal sensitivity, 
etc. Nevertheless, low values of maximal visibility do indicate that 
factors other than dioptric power. such as brightness of a visual task, 
are of great importance’. 

Identical Static and Dynamic Procedure. The refraction for near 
vision is measured directly by the sensitometric method by a procedure 
that is identical to that used for distant vision. The relationships be- 
tween visibility and refraction for fixational distances of 20 feet and 
30. 20 and 14 inches are shown for a typical subject in Figure 5. 


Fig. 5. Relationships between visibility and refraction for various fixational distances 


Since each of these graphs is symmetrical about the axis of maximal 
visibility, it is evident that accommodation was avoided at all dis- 
tances. At present this method is the only one which yields dynamic 
information directly, as correction factors must be applied in other 
dynamic methods of refraction". 

High Degree of Preciston. The data obtained for a typical em- 
metropic subject during 10 successive near-point examinations are plotted 
in Figure 6 and are indicated by the solid circles. The refractions as 
obtained by the “'3-point method” are represented by the open circles. 
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SENSITOMET RIC 


These data are typical of those obtained by the dynamic sensitometric 
method and indicate the precision of such measurements. Similarly 
reproducible results are obtained under static conditions. 


RELATIVE VISIBILITY 


REFRACTION BY 3- POINT METHOD 
wits SPHERICAL LENSES (Ou) 


100 +100 


OIOPTERS 


Fig. 6. Data obtained for a typical emmetropic subject at 10 successive near point 
examinations and represented by the © }-point” method of plotting 


CLINICAL PROCEDURI 
A Luckiesh-Moss sensitometer has been in clinical use for several 
years during which period it has been used as a supplementary sub- 
jective test at the near point. Of 175 cases considered in this analysis 
and on which sensitometric findings have been taken. .upproximately 
half may be considered as so-called trouble cases in which refractive 
anomalies made the precise correction of the ametropia difficult. 

The method of operating the instrument with various trial lenses 
as previously described was used. Both spherical and cylindrical trial 
lenses have been worn by the patients. In some cases it was found 
expedient for the operator to manipulate the sensitometer, and in others 
the patient adjusted the position of the gradients. Equally reliable 
data have been obtained by both methods. 

During the course of obtaining these clinical data, various cor- 
rections were worn by the patients at the sensitometer. “These included 
(a) present correction, (b) new astigmatic correction, (c) complete 
estimated new correction, and (d) no correction. ‘The selection of the 
correction worn by the patient depended upon when the sensitometric 
findings were taken: that is, before or after the regular examination or 
whether it was a check test of a correction that had been previously 


prescribed. When bifocals were worn by the patient, observations were 
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made through the upper segment and additional plus power was used 
in the trial lenses to compensate for the required near correction. When 
an astigmatic correction was necessary, the correcting cylinders were 
worn and the spherical component was determined. The sensitometric 
results indicate the amount of dioptric power that must be added to 
the correction worn by the patient in order to obtain maximal visibility 
without the exercise of accommodation. 


CLINICAL RESULTS 

Since the usual methods of refraction are somewhat empirical 
in nature, it is obvious that the individual corrections prescribed by 
such procedures cannot be regarded as true bases from which to com- 
pare the results obtained by a different method. In fact, a so-called true 
base appears theoretically unobtainable since the usual ophthalmic 
correction represents an attempt to apply certain compromises based 
upon the viewpoint and experience of the refractionist. Nevertheless, it 
seems reasonable to assume that the ‘‘average corrections’ and “average 
findings’ of a representative group of individuals, which are obtained 
by various methods of refraction, are appropriate for revealing system- 
atic differences between these methods. Such differences, if found, can- 
not be construed as errors inherent to one method or another since the 
examinations are conducted under different conditions. but it should be 
conceded that each method yields some taformation of a unique char- 
acter. 

The results of the refractions of the 175 cases have been sum- 
marized by grouping them in several manners in order to illustrate the 
relationships between sensitometry, the usual methods of refraction and 
the prescribed correction. Obviously, it would be impossible to pre- 
sent the complete clinical data for each case. However. these summaries 
should permit a general comparison of the results. While no data 
are presented regarding the duction and vision tests, they have been 
included by the refractionist in determining the final correction. 

In order to simplify the presentation of the results. all findings 
have been reduced to single values representing the dioptric power in 
the vertical meridian. In other words, the spherical and cylindrical 
components have been combined and converted into the equivalent 
power of a single cylinder lens with its axis horizontal. The values 
indicated as having been determined by the sensitometric method in 
clude any correction worn by the patient plus the additional power 


that is required for maximal visibility. 
The results of the 175 cases investigated are summarized in Table 
These averages substantiate the exploratory laboratory studies in 
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TABLE I 
Comparison of sensitometric method with usual technics of refraction. Each datum 
represents the average of the findings obtained on 175 cases 


Algebraic Mean Finding. Diopters 
OS 


oD __Average 

Sensitometer —0.16 —0.17 —f().17 
Static Retinoscope -0.72 0.75 -0.73 
Subjective —0.73 0.69 —().7 
Dynamic Retinoscope +0.60 +0.66 +0.63 
Cross-Cylinder +0.25 +028 +0.26 
24 —O.23 —0.23 


Prescribed Correction —O 


that sensitometry consistently shows more plus or less minus power 
than the static retinoscope and the subjective technics. It will be noted 
that the final prescribed correction for the ‘‘average’ eye is about the 
same as that indicated directly by the sensitometric examination. It is 
interesting to note that the relationships between the usual technics for 
the “‘average’ case fall within the limits suggested by Haines‘ as being 
normal 

In Table II the data are grouped according to the dioptric power 
required for maximal visibility as determined by sensitometry. It is 
evident that there is close agreement between the prescribed corrections 
and the sensitometric findings for all groups. However, it is obvious 
that there is no direct and constant relationship between the usual 
technics and the prescribed correction. The differences between the 
usual technics of refraction and sensitometry are tabulated in Table 
III. No systematic variation of the differences between the prescribed 
correction and sensitometry is evidenced. However. the results of the 
usual technics show a definite trend as the dioptric range varied from 
high minus powers to high plus powers. The overall shift is about | 
diopter in the direction of a more minus or less plus differential. Since 
there is no corresponding trend in the satisfactory prescribed correction, 
this shift in all probability is caused by the inherent characteristics of 
the technics. In other words, a satisfactory correction may be prescribed 
from the usual static and dynamic tests provided the findings are modi- 
fied by the clinical experience of the refractionist. 

In order to further evaluate the results, Table 1V has been pre- 
pared in which the clinical data have been grouped according to the 
type of correction given to the patients. These tabulations are in agree- 
ment with those previously discussed. The maximum difference be- 
tween the averages of the prescribed corrections and the sensitometric 
data is about 0.12 diopter. For the group who received corrections for 
general use, the static tests are within 0.25 diopter of the prescribed 
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TABLE Il 


Summary of clinical results. The refractive findings are grouped according to the 
dioptric power required for maximal visibility as determined by sensitometry 


Algebraic Mean Findings, Diopters 
Sensitometry Number Sensi- Static Sub- Dynamic Cross- Prescribed 
of Eyes tometry Retinoscope jective Retinoscope Cylinder Correction 


—10.29 


J 


~ 


—— 
NN 


correction. When it is necessary to prescribe separate corrections for 
near and distance. the cross-cylinder test is about 0.12 diopter more 
plus than the prescribed correction. For this group, the distance cor- 
rection averaged —-1.13 diopter which is in good agreement with the 
static tests and is what would be expected. 

It appears from the data so far obtained that the refractive errors 
indicated directly by dynamic sensitometry are in the same direction as 
and are similar in magnitude to those indicated by the usual methods of 


TABLE Ill 


Differences between the usual technics and sensitometry 


Diopters—- 
Number Sensi- Static Dynamic 
Sensitometry of tometry Retino- Sub- Retino- Cross- Prescribed 
Range Eyes Mean scope jective Cylinder Correction 


=f 2:68 9 44 —0.86 —0.85 
29 +0.25 —O0.13 
00 47 —1.28 —1.01 
00 56 0.74 —0.52 
.00 71 4.03 ——~f,34 +0.55 —0.09 
50 31 —0.54 —0.58 +0.48 0.09 
00 7 —0.37 +0.31 0.02 
50 31 0.28 —0.22 +0.51 —0.01 
0 -—0.28 —0.39 - 2 +0.31 —0.08 
—0.41 —0.35 ) +0.42 —0.11 
+0.48 -—0.58 +0.55 +0.31 
+0.58 +0.01 
1.12 —1.09 +0.3] +0.09 
+0.17 
+0.18 
+0.15 
+0.40 
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Weighted Mean 


—8.12 9 —944 —10.30 -—830 —854 —9.18 
—_ 0 4.12 6 —5.29 — 5.04 — 5.42 —3.67 —3.71 —5.00 4 
—3.12 10 —3.47 — 4.75 — 4.48 -3.00 —3.78 
— 0 —2.12 16 —2.56 — 3.30 3.08 —2.16 -—2.21 2.65 
=—1.62 10 —1.71 — 1.74 — 2.05 —0.72 -1.16 ——1.80 
0 112 25 —I1.31 1.85 — 1.89 —0.79 —0.83 —1.40 
0 —0.62 20 —0.77 — 1.32 — 1.14 0.09 -~—-0.46 —0.79 
— 0.50 —0.12 $1 0.31 — 0.59 0.53 +0.78 +0.20 —0.32 i 
0 26 0 — 0.28 — 0.39 +0.92 +0.31 -0.08 f 
+ +0.50 85 +0.29 — 0.12 — 0.06 +1.20 +0.71 +0.18 j 
+ +1.00 28 +0.74 + 0.26 + 0.16 +1.67 +1.29 +0.43 . 
+ + 1.50 9 +1.25 + 0.92 + 0.80 +2.08 +1.83 +1.26 
+ +200 14 +1.77 + 0.65 + 0.68 +2.10 +2.08 +1.86 t 
+ +3.00 24 +2.52 + 1.47 + 1.51 +3.07 +269 +2.39 
+ +400 10 +3.57 + 1.74 + 1.96 +3.44 +3.75 +3.65 
+ + 8.00 7 +5.46 + 3.66 + 3.93 +5.75 +5.61 +5.57 
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Table IV 
Summary of clinical results. The refractive findings are grouped according to the 
type of prescribed correction 


Static Dynamic Cross Prescribed 
Sensitometer Retinoscope Subjective Retinoscope Cylinder Correction 


A 33 Cases given separate corrections for near and distant vision 

OD + 0.29 .19 1.19 +0.66 + 0.48 +0.39 

OS + 0.06 1.31 .23 +0.42 +0.24 

Average + 0.18 1.25 —1.21 +0.62 +0.45 +0.31 

B 35 Cases given corrections primarily for near vision (normally not worn for 
distant vision) 

OD +().37 0.12 0.21 +1.32 +(0.74 +0.25 

OS +0.38 0.20 — +1.30 +-0.76 +0.24 

Average + 0.37 0.16 -0.18 ra.3) +0.75 +0.25 

Cc 13 Cases given no correction for near or distant vision 

OD 0.05 0.52 0.40 +-0.96 +0.42 0 

OS + 0.07 -0.50 0.23 +1.08 +0.58 0 

Average + 0.01 0.51 —0.32 +1.02 +0.50 0 


Db 94 Cases given correction for general use 


OD 0.54 0.80 ~0.80 +0.26 -0.04 0.67 
OS 0.48 0.80 0.77 +0.39 0 0.60 
Average 0.51 0.80 -0.78 +033 0.02 0.64 


refraction after the adoption of various expedients in the latter proce- 
dures. Thus the sensitometric method adds to the science of refraction 
a subjective test, the characteristics of which would seem to make it 
especially useful when, abnormal relations between accommodation and 
convergence are involved, as well as when precise corrections are de- 


manded for near vision. 

The authors are indebted to Dr. R. M. Hall. Cleveland. Ohio. for 
his invaluable assistance throughout the development of this sensito- 
metric method and for obtaining the clinical data presented in this 
paper 
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ACCOMMODATION AND CONVERGENCE WITH 
CONTACT LENSES* 


Mathew Alpern? 
The Cleveland Contact Lens and Visual Center 
Cleveland, Ohio 


INTRODUCTION 

An error of refraction is always corrected by a lens placed at 
finite distance anterior to the first principal plane of the eye. As a 
result, the amount that a given eye will accommodate to see a near 
object is a function of the optical properties of the eye, the ametropia, 
the location of the lens used to correct the ametropia as well as the 
location of the fixated object. It is the purpose of this paper to deter- 
mine whether or not this fact is of clinical importance in the fitting of 
a contact lens inasmuch as the difference between the location of the 
contact lens which corrects the ametropia and the location of a spectacle 
lens which performs the same function for the same eyes is always 
appreciable. 

It has been pointed out, recently, that a measurable difference be- 
tween the astigmatism at distance and near may occur due to the loca- 
tion of the spectacle lens a finite distance anterior to the cornea.' Such 
a difference is based upon similar physica! principles to these of concern 
in this paper. 

When a lens is placed at a given distance (d) meters anterior to 
the primary principal plane of the eye. the vergence (V’) of the rays ‘o! 
light from an object, emerging from the lens and measured with ref 
erence to the primary principal plane of the eye may be obtained by 


*Read before the annual meeting of the American Academy of Optometry, Winston 
Salem. North Carolina, December 6, 1948. For publication in the September, 1949 
issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN 
ACADEMY OF OPTOMETRY 

+Optometrist. Formerly Director, Cleveland Contact Lens and Visual Center. Now 
at the School of Optometry, The Ohio State University. Columbus. Ohio. Fellow 
American Academy of Optometry 
1. (a.) Hofstetter. H. W.. The Correction of Astigmatism for Near Work. Am. J 

Optom. 6 Arch. Am. Acad. Optom. 22. 3. 1945: (b.) Emsley. H. H.. Visual 

Optics, 2nd. Ed., Hatton Press. London, 1939, 210-213: (c.) Pascal. J. J.. Intrinsic 

Variability of ‘the Astigmatic Error. Arch. Oph.. 32. 2. 1944, 123-124: (d.) 

Bannon, R. E.. A Study of Astigmatism at the Near Point with Special Reference to 

Astigmatic Accommodation. Am. J. Optom. & Arch. Am. Acad. Optom., 23. 2. 1946 
53-75: (e.) O'Brien. J. M.. Bannon. R. | Accommodative Astigmatism, Am. J 

Oph.. 30. 3. 1947, 289-296; (f.) Neumuller. J.. The Effect of Ametropic Dis 

tance Correction Upon the Accommodation and Reading Addition. Tran. Am. Acad 

Opt.. XI. 1937, 20-28. 
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applying the fundamental abscissa relationship: 
U’ U+F (1.) 
to the optical system. The result ts: 
v+d 
I— +F) 
v+d 


Vv’ 


In this equation v represents the distance in meters from the principal 
plane of the eye to the object and F the power of the lens in diopters. 
If the object is infinitely distant Eq. ( 2.) reduces to: 


F 
(3.) 


The amount of accommodation (A F) (Effective at the primary prin- 

cipal plane of the eye) which the eye must bring into play in order 

to see clearly a near object may be obtained by the following equation: 

F Vv’ — (4.) 
near 


which may be written as: 


| + F 
I— di_ 1 +F ) 1—d F 

v+d F (5.) 

v+d 

Eq. (5.) demonstrates the relationship which exists between the 
ametropic error, its location, and the amount of accommodation (with 
respect to the first principal plane of the eye) which must be brought 
into play to focus an object located at any given distance. For the sake 


of simplicity the lens which is used to correct the ametropic error has 
been assumed to be infinitely thin 
In the derivation of Eq. (5.) it was assumed that the principal 


planes of the eye remained stationary during the act of accommodation. 
Actually, of course, some shift of the principal plane does occur during 
accommodation, but it is extremely difficult to determine precisely how 
much, since too little data exist as to the changes in the radi, thickness, 
and position of the crystalline lens for unit changes of accommodation. 

An idea as to the amount of the shift of the principal planes in 
the act of accommodation may be obtained by calculating the shift in 
the principal planes of Helmholtz’ schematic eye with an afocal contact 
lens assuming that the thickness and the position of the crystalline lens 
remains constant and that the added dioptric power is distributed 
equally between the anterior and posterior surfaces of the crystalline 
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lens during the act of accommodation. Such computations are purely 
hypothetical since the available data indicate that the center of the 
lens not only becomes thicker, and moves forward during the act of 
accommodation but also that the anterior surface of the lens assumes 
most of the added power. Nevertheless these assumptions are the most 
convenient to make in order to illustrate the magnitude of the shift 
of the principal planes during the act of accommodation. 

In Figure | the abscissa represents changes in accommodation in 
diopters and the ordinate represents the distance in millimeters of the 
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Pig.? AMET COAAECTION 
first principal plane of the accommodated eye from the antericr poi 
of the contact lens. It is seen from the figure that a change of accommeo- 
dation of 15 diopters results in a shift of the principal planes of only 
0.72 millimeters. Such a shift is so slight that it may be neglected and 
the assumption made in the derivation of Eq. (5.) may be considered 
permissible for the purposes of this study. 


COMPARISON OF THE ACCOMMODATION WITH SPECTACLI 
AND CONTACT LENSES 

The steep curve in Figure 2 is a graph of Eq. (5.) when applied 
to infinitely thin spectacle lenses placed 0.015 meters anterior to the 
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first principal planes of various axially ametropic eyes. The object 
distance v has been set at 0.1 meters. The abscissa in the figure repre- 
sents various degrees of axial ametropia and the ordinate represents the 
amount of accommodation the eye must use in order to see the object 
clearly. The same qualitative effect could be demonstrated to exist for 
ametropia which is axial. refractive or mixed. However, recent evidence" 


seems to indicate that the most prevalent type of ametropia is axial. 
In axial ametropia the position of the principal planes of the eye will 
remain constant irrespective of the ametropia and the value of d in 
Eq. (3.) is thus kept constant. This simplifies the computation con- 
siderably. 

From the curve it is seen that using spectacle lenses the axially 
myopic patient of 25 diopters will only accommodate 5.5 diopters to 
see an object 0.1 meters away, while the axially hyperopic patient must 
accommodate 19.2 diopters to see the same object at the same distance 
in space. 

In plotting the curve for Eq. (5.) when contact lenses replace 
spectacle lenses it is satisfactory to assume that the refracting system, 
which includes the contact and the fluid lens (between the contact lens 
and the eye). may be treated as equal to an infinitely thin lens mounted 
2.2 millimeters anterior to the primary principal plane of the eye.* 

The second curve in Figure 2 is a plot of Eq. (5.) for a contact 
lens based upon the above premise with the stimulus to accommoda- 
tion again taken as 10 diopters. The abscissa values for the ametropic 
correction have been converted back to the spectacle plane. for purposes 
of direct comparison of the two curves. This can be done by use of 
the following equation 

(6.) 
1 + dE 


In this equation EF is the power of the correcting lens in the plane 


B 


of the contact lens and B ts its power in the spectacle plane. 

From this curve it is seen that for a fixed accommodation stimulus 
of 10 diopters. wearing contact lenses. a patient found to be 25 diopters 
myopic must accommodate 9.25 diopters while a patient found to be 
20 diopters hyperopic must accommodate 10.7 diopters. 

A comparison of the two curves of Figure 2 shows that a rather 


2. (a.) Morgan. M. W. Jr... The Nature of Ametropia. Am. J. Optom 6 Arch. Am 
Acad. Optom., 24, 6. 1947, 253-261: (b.) Stoddard. K. B.. Myopia—The Present 
Status, Am. J. Optom. & Arch. Am. Acad. Optom., 24. 7, 1947, 313-320 

3. (a.) Obnig. T. E.. Contact Lenses in Ametropia, Arch. Oph.. 1937-1088 1120 
(b.) Boeder, P. Power and Magnification Properties of Contact Lenses. Arch. Oph 
19, 1, 1938, 54-67 
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striking difference exists between the amount of accommodation a given 
ametropic subject must use when wearing spectacle lenses as compared 
to that he must use when wearing contact lenses to see an object clearly 
at the same distance. 


(af) 


TO 


ACCOMMODATION 


2 
ak 
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Figure 3 and Figure 4 represent series of similar curves to that ol 
Figure | and were drawn to demonstrate the effect at stimulus levels ot 
accommodation of 5D. 4D, 3D, 2D and 1D. The curves in Figure 3 
are graphs of Eq. (5.) for spectacle lenses while the curves in Figure 
4 are graphs of Eq. (5.) for contact lenses. 


COMPARISON OF CONVERGENCE WITH SPECTACLE AND 
CONTACT LENSES 

Since the accommodation that a patient will use to fixate a given 
distance when wearing spectacle lenses differs from that which he will 
use for fixating at the same distance when wearing contact lenses it 
follows that there must be a difference in the amount of accommoda- 
tive convergence that the patient will bring into play in the two situa- 
tions.‘ Hence in order to see a fixated object singly a different amount 
+. (a.) Fry. G. A.. An Experimental Analysis of the Accommodation-Convergence 
Relation, Am. J. Optom.. 14. 11. 1937. 402-414: (b.) Fry. G. A., Further Experi- 
ments on the Accommodation-Convergence Relationship. Trans. Am. Acad. Optom.. 


12. 1938. 65-74: (c.) Hofstetter. H. W.. The Zones of Clear Single Binocular 
Vision. Am. J. Optom. @ Arch. Am. Acad. Optom., 22. 7-8, 1945. 
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of fusional convergence must be employed when contact lenses are worn 
than the amount used to fuse the same object when spectacle lenses are 
worn 

A reasonably accurate quantitative determination of this difference 
is obtainable. Let C; represent the fusional convergence a given patient 
will use when spectacle lenses are worn and C’; the fusional convergence 
the same patient will use to see an object at the same distance when con- 
tact lenses are worn 

Let: a CY C, (7.) 

The fusional convergence that a given bespectacled, isometropic 
patient will bring into play to see a near object singly is a function of 
the interpupillary distance in centimeters (P). the location of the fixated 
object, the ACA ratio (R). the location of the spectacle lens, the so- 
called proximal convergence (C,), the tonic convergence (C,), the 
dioptric power of the spectacle lens, and the distance in centimeters that 
the eyes look nasal to the center of the major reference point of the 
lens while fixating the near object (X). The relationship is: 

P 
C; —— — RAF — C, — C, — 2FX (8.) 
v+S 

In this equation AF is the accommodation in play as determined 
by Eq. (5.) and S is a constant representing the distance from the first 
principal plane to the center of rotation of the eye. 

The second term in the right hand expression in Eq. (8.) repre- 
sents the accommodative convergence and ts determined by multiplying 
the ACA ratio by the amount of accommodation in play. The last term 
in Eq. (8.) represents the convergence caused by the prismatic effect 
induced by eccentric fixation in the spectacle lenses when the eyes fixate 
a near object 

The fusional convergence which the same patient will employ to 
see an object at the same distance when wearing contact lenses may be 
expressed in a similar manner as follows: 


P 
8 - —— RAF’ — C, — C, (9.) 
v-+S 
Substituting Eq. (8.) and Eq. (9.) in Eq. (7.) gives: 
AC, R (AF — AF’) — 2FX (10.) 


Eq. ( 10.) is the relationship between the ametropic error and the 
difference between the amount of fusional convergence necessary to see 
an object singly with spectacle and contact lenses. Figure 5 is a graph 
of Eq. (10.). In plotting this curve the fixated object was taken at 


1, meter. the value of X was assumed to be 0.15 centimeters and the 
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ACA ratio assumed to be 4.5. The ordinate in the figure represents the 
value of AC; in prism diopters, and the abscissa the ametropic correc- 
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tion in diopters. In the determination of this graph X has been assumed 
to remain fixed which is, of course, only an approximation of the actual 
situation. 

It is seen from the figure that the difference between the fusional 
convergence used by a patient with contact lenses and spectacle lenses 
is not very great. This is in direct contrast to the effect on accommoda- 
tion and seems somewhat paradoxical in view of the intimate relation- 
sh'p of accommodative convergence and accommodation. 

The explanation lies in the fact that a compensatory mechanism 
exists in the prismatic effect induced by eccentric fixation in a spectacle 
lens while fixating a near object. This prismatic effect is of such a 
nature that it increases the fusional convergence required by a hyperope 
to fixate a near object and decreases the amount of fusional convergence 
required by a myope to see a near object. Due to the difference in 
accommodation the bespectacled hyperope would require less fusional 
convergence (than with contact lenses) and the bespectacled myope 
more fusional convergence. These two effects tend to cancel one another 
so that a negligible difference usually exists between the amount of 
fusional convergence that a given patient will employ to see a near 
object singly with spectacles and contact lenses. Some variation in 
this effect may occur. however, depending upon the value of R and X 
in Eq. (10.). 


DISCUSSION 

The fact that the eye will accommodate a different amount for 
fixating the same near object depending upon whether a spectacle or a 
contact lens is used to correct the ametropia is of extreme importance in 
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LENSES 


AND 


the clinical practice of contact lens fitting. This is especially true since 
contact lens patients are typically individuals with high or moderately 
high ametropia. i.e.. in that range where the effect is most striking. 


Since most patients cannot wear their contact lenses throughout 
the entire day it is usually necessary for them to alternate between 
spectacle and contact lenses. As a result different habits of accommoda- 
tion must be learned for reading at the same distance depending upon 
whether the spectacle or the contact lenses are worn. This stresses the 
need for controlled research to determine the value of orthoptics in 


assisting patients to adapt to their contact lenses 


Another implication of this effect should be pointed out. Aniso- 
metropic patients frequently experience discomfort while reading through 
spectacle lenses. The most popular theory to explain such discomfort 
has been based upon the artificial vertical imbalance which is said to be 
created by the prismatic effect induced by eccentric fixation in the spec- 
tacle lenses while reading. Clinical results of treatment on the basis of 
this theory have not been completely successful.* An inspection of 
Figure 2 and Figure 3 reveals another factor which may contribute to 
the discomfort in such patients. I[t is seen that anisometropic patients 
must bring into play different amounts of accommodation in the two 
eyes for reading with spectacle lenses. Such unequal accommodation 
would usually be reduced to a negligible minimum with contact lenses. 


The phenomenon described in this paper ts also of clinical signifi- 
cance in the prognosis of the effect of contact lenses on presbyopic 
patients. It will be obvious from the curves of Figures 2, 3 and 4, 
that hyperopic patients should be able to postpone the necessity for a 


reading addition while wearing contact lenses. It should be possible for 
some hyperopes who require a reading addition when wearing spectacles 
to read quite well without any addition while wearing contact lenses. 
Clinical experience verifies this fact." Myopic patients, on the other 
hand, may require a reading addition when wearing contact lenses 


where no such addition is necessary when ordinary spectacle lenses are 


used 


SUMMARY AND CONCLUSION 
A clinically important difference may exist between the 


amount of accommodation that a given patient will use to see clearly 


5. Ellerbrock. V. J.. A Clinical Evaluation of the Compensation for Prismatic Im 
balances. Am. J. Optom. 6 Arch. Am. Acad. Optom.. Vol. 25. No. 7. 1948. 309-326. 
6. Rowe. A. J.. Contact Lenses and Presbyopia—A Case Report. Proceedings of The 
Staff of The Cleveland Contact Lens and Visual Center. 1947. submitted for publi 
cation in Am. J. Optom. & Arch. Am. Acad. Optom 
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a near object when wearing contact lenses and the amount he will use 
to see the same object at the same distance when wearing spectacle lenses. 
The myope will have to use more accommodation to see at a given dis- 
tance when wearing contact lenses than he does when wearing spectacle 
lenses. The hyperope will use less accommodation to see at a given 
distance when wearing contact lenses than he does when wearing spec- 
tacle lenses. 

2. This difference has implications as to the value of orthoptics 
in assisting patients to adjust to contact lenses as well as to the fitting 
of prepresbyopic and presbyopic patients with contact lenses and to 
the optical therapeutics of anisometropic patients. 

3. This difference in accommodation will result in a difference 
in the amount of fusional convergence that a patient will use to fixate 
a given near object with contact lenses and the amount he will use to 
tuse the same object at the same distance when wearing spectacle lenses 
Such a difference in fusional convergence may not be of clinical signifi- 
cance, however, because it may be compensated for by the prismatic 
effect induced by eccentric fixation while looking at a near object through 
spectacle lenses. * 


*The effects described in this paper are entirely dependent on the optical properties of 

spectacle and contact lenses. Such effects on accommodation and convergence which 
may occur as a result of the physical fit of the contact lens have not been considered 
Since the presentation of this paper at the 1948 annual meeting of the American 
Academy of Optometry similar results have been described by Buerki (Das Haftglas 
als Optisches Instrument. S. Karger. Ltd., Basel and New York. pp. 211-217). in 
the comparison of accommodation with contact lenses with that through spectacle 
lenses. No effort was made by Buerki to compare the convergence values in the two 
situations 
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ROUTINE EXAMINATION ADAPTED TO THE NEEDS OF THE FACTORY 
OPTOMETRIST D. W. A. Mitchell. The Optical Practitioner (london) 
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Mitchell suggests the following minimum refractive routine for industrial eye exam 
inations and refractions. (1) symptoms and case history, (2) cover test. (3) ocular 
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tion under focal illumination. (6) ophthalmoscopy. (7) retinoscopy. (8) subjective 
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THE IMPORTANCE OF SMALL ERRORS OF REFRACTION. S. Black. Asso 
ciation of Optical Practitioners Newsletter, (London). No. 23. August 4. 1949 
The author presents quotations and comments on the importance of correcting small 
errors of refraction. The quotations are from Sir Stewart Duke-Elder's Practice of 
Refraction. 5th edition. The author's purpose is to set at rest the accusations that 
too many corrections were being prescribed by optometrists under the English program 
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EXPERIMENTAL INVESTIGATION OF VERTICAL FUSION* 


Vincent J. Ellerbrock? 
School of Optometry, The Ohio State University 
Columbus, Ohio 


PART 


BRIGHTNESS OF THE FUSIONAL STIMULI 

With the experimental apparatus used in this investigation the 
brightness of the fusional stimuli can be modified by using neutral filters 
in contact with the targets. By combinations of two or more filters 


of 10 per cent transmission the brightness of a target could be made 
1/10, 1/100, 1/1000 or 1, 10,000 of its original brightness. 

The effect on a fusional amplitude of reducing the brightness of 
one target while the brightness of the other was kept constant is shown 
in Figure 10. The elevation of the fixed target was 0 and size of 
both targets was 0.50 . The brightness of the targets without filters 
was 600 ¢ m*. From the data described in Part I relating to the effect 
of area of target to size of pupil, one would not expect a decrease in 
brightness of one target to affect the size of the pupils. 


EFFECT OF UNEQUAL SIZES OF STIMULI 

In order to investigate the effect of a relative difference in size on 
the inducement of fusional movements, targets of unequal size were 
employed. First. the amplitude of vertical divergence was determined 
with targets each of which was 2.00 degrees in size. Then the size of 
the target for the left eye was reduced 0.50 degrees and the experiment 
repeated. In the last experiment of the series the size of this target was 
only 0.50 

The data given in Figures 1] and 12 are typical results, which 
show the marked effect of unequal image size on the inducement of 
fusional movements. The numbers adjacent to each curve are the sizes 
of the targets for the left eye: the size of the target for the right eye was 


kept constant at two degrees. 


The disproportion between the magnitude of vertical divergence 
of the eyes and the separation of the targets is clearly illustrated in 


*Read before the annual meeting of the American Academy of Optometry, Winston 
Salem. North Carolina. December 5. 1948. For publication in the September, 1949 
issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN 
ACADEMY OF OPTOMETRY 

+Optometrist. Member of faculty. Fellow. American Academy of Optometry 

tPart one of this report appeared in the August issue 
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Fig. 10. (Top) Results showing the diminution of the amplitude of vertical diver 
gence produced by a reduction in the brightness of a fusional target. The brightness 
of the target for the right eye was 600 c/m*? 
Fig. 11. (Bottom) Results illustrating the vertical divergence of the eyes induced. 
by retinal images of unequal size 


Figure 12. It should be noted that the vertical divergence of the eyes 
was not altered by the separation of the targets until the separation was 
equal to one-half the difference in size of the fusional stimuli. These 


2 
3 
= 


- 
6 


VERTICAL 


20 3 


SEPARATION OF TARGETS 


Fig. 12. The disproportion between the extent of vertical divergence of the eyes and 
targets is illustrated. The difference between the two parallel lines AB and A’B’ is 
approximately equal to the difference in size of the targets. The numbers adjacent 
to the curves are the sizes of the targets for the left eye. The size of the target for 
the right eye was 2 degrees in all the experiments. 
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results indicate the importance of the border in the inducement of 
fusional movements. 

Of special interest is the comparison of the amplitudes of fusion 
which were secured when the size of both of the targets was 0.50° and 
when one was 0.50 and the second 2.00. In the former case the 
amplitude of fusion was 3.60 and in the latter 0.55 . Such differences 
in the sizes of the amplitudes are not found for fusional stimuli which 
are relatively small in size. Typical results for small fusional targets 


are given in Table 2. 


Amplitude of Vertical Divergence 
Size of target for 


Size of both right eye. 0.12 
Subject targets 0.12 left eye. 0.06 
y 
Vv. I 2.51 2.03 


Table 2. The effect of a difference in the size of fusional stimuli on the amplitude of 
vertical divergence is proven by these results. It should be noted that the targets were 
relatively small in size 
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Fig. 13. (Top) The vertical divergence of the eyes induced by peripheral fusional 
stimuli is pictured above. On each curve is indicated the elevation of the fixed target 
above the fixation point 

Fig. 14. (Bottom) Two different types of targets used to investigate the role of 
the peripheral fusional stimuli in the inducement of fusional movements 
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ROLE OF PERIPHERAL FUSIONAL STIMULI 

It is known that similar stimuli located in the periphery of the 
retina can induce fusional movements. The amplitude of such move- 
ments, however, is less than when the same stimuli are in or near the 
fovea. The explanation for this change appears to be the relatively 
sparse distribution of ganglion cells to receptors in the periphery com- 
pared to the fovea. If this explanation is correct, there should be a 
disproportion between the vertical divergence of the eyes and the sep- 
aration of the targets inducing the movements. 

In order to investigate the fusional movements induced by peri- 
pheral retinal stimuli, identical targets 0.50 degrees in diameter were 
located at various elevations above the point of fixation. In each 
experiment the subject maintained fixation on a target which was at 0 
elevation. When the fixed vertical fusion target was elevated 4 or 
more degrees, the cyclofusion targets were set at 0 elevation and used 
for fixation. For elevations of the fixed vertical fusion target less than 
4 degrees, a disk 0.03 in size and seen only by the right eye was used 
for fixation. Representative results are given in Figure 13. The num- 
bers on the curves are the elevations of the fixed target above the fixation 
point in degrees. 

Table 3 gives the amplitudes of vertical divergence for different 


peripheral elevations of the target whose position was fixed during an 
experiment. The similarity of the results for the two subjects is note- 
worthy. 


Elevation Amplitude of Vertical Divergence 
ot 


Target : ect V. E. Subject W. K 


1.45 
1.15 
0.75 
Table 3. Results which show the amplitudes of vertical divergence produced by 


fusional stimuli located at different elevations in the visual field. The elevation of the 
target whose position was fixed during an experiment is given in the first column 


For many practical reasons, it is necessary to know the extent to 
which the fusional stimuli located in the periphery aid those in the 
fovea in the inducement of a fusional movement. This relationship was 
studied by the use of two different types of targets. One type consisted 
of a varying number of vertically aligned disks (Figure 14A):; the 
other was made up of a varying number of disks located concentrically 
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Fig. 15. (Top) Results illustrating the increase in the amplitude of vertical d.ver 
gence which occurs with an increase in the number of peripheral fusional stimuli in 
the targets. The peripheral stimuli consisted of disks arranged in two different: ways 
(cf. | ig. 14) 


Fig 16. (Bottom) Results showing the effect of a relative magnification of the 
retinal image for the right eye on the amplitude of vertical divergence. The number 
of disks in each pair of targets employed for the above data ts indicated on the curves 
Each disk was 0.25° in size and the separation of any two disks was 1.0 


about a center disk (Figure 14B). The size of each disk was 0.25 
In the target having vertically aligned disks. the separation of any 
two disks was 1.0 . For the target having disks arranged concentrically 
all the disks were spaced | degree from the center disk. 

Figure 15 graphically illustrates the change in size of the amplitude 
of vertical divergence which occurred with an increase in the number of 
disks in the targets. In each experiment one disk was located at 0 
elevation. For the experiment with three disks, two additional disks— 
one above and the other below the one located at 0 elevation—were 
employed. Obviously. the difference in results with the two different 
types of targets is explained on the basis of the different peripheral 
locations of the disks 
Although the amplitudes of vertical divergence are increased by 
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the addition of peripheral fusional stimuli, the rate of increase is rela 
tively small. This indicates that the images located in the foveas prin- 
cipally determine the positions of the eyes. In order to further elucidate 
this point, a number of experiments were made in which a pair of 
targets located at 0 elevation was kept at a fixed position while the 
vertical separation of a second pair of targets located at various eleva- 
tions was altered. Conceivably, if the targets at 0° elevation are small 
in size—for example, 0.03 degtees—and the peripheral targets are 2 
degrees in size, the position of the eyes might be determined by the 
fusional movements induced by vertical separation of the peripheral 
stimuli. If the foveal and peripheral targets are now interchanged, it 
follows that the position of vertical divergence of the eyes would be 
controlled by the foveal stimuli. Of course, it is expected that the 
elevation of the peripheral target whose position is fixed during an 
experiment would affect the results. 

In the investigation which was made to determine the role of dis 
parate peripheral fusional stimuli in the presence of non-disparate foveal 
stimuli, four different sizes of paired targets were used, namely, 0.03 
0.12°, 0.50 . and 2.00. Likewise, four different elevations of the 
peripheral targets were employed: these were 2). 4. 6, and 8. In 
every possible combination of these targets at the different elevations, 
the stimuli located in the fovea determined the position of the eyes. 
This means that dissociation of the images located in the fovea did 
not occur, even when the disparate peripheral targets were 2 in size, 
and located only 2. from the fovea. 


MAGNIFICATION OF ONE RETINAL IMAGE 

Clinically, it has been found that binocular vision is not possible 
if the image size differences for the two eyes are greater than 5 per cent 
This immediately raises the question as to whether or not an individual 
would lose binocular vision if a 5 per cent size lens were worn before 
one eye. The following investigation bears a definite relation to this 
problem. The aim was to study how an overall increase in the size of 
a multipoint pattern for one eye will affect the vertical fusion amplitude. 

In one series of experiments the targets for the two eyes consisted 
of one, three and five disks which were 0.25 in size. The separation 
between any two of the disks was | degree. When more than one disk 
was used, they were linearly arranged in the vertical direction. 


The amplitudes of vertical divergence were determined for each 
of the three types of targets. In each experiment, the center disk of 
the target was fixated: its elevation was 0. The size of the targets 
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for the right eye was then made larger in steps of 25 per cent and the 
fusional amplitudes determined.* 

Representative results of the effect of the different types and sizes 
of targets on the fusional amplitudes are given in Figure 16. These 
definitely show the importance of the peripheral stimuli with a difference 
in angular magnification of the retinal images. It is significant that the 
results with the targets having 3 and 5 disks are practically the same. 
This suggests that the number of peripheral stimuli is not as important 


so" 


big. 17. (Top) Results which illustrate the influence of a magnification of the retinal 
image for the right eye on the amplitude of vertical divergence. The targets consisted 


ot 3 disks which were 0.25° in size. The separations of the disks were 0.25", 1.00 
and 4.00 


Fig. 18. (Bottom). Illustration of the extent of vertical divergence of the eves in 
duced by various separations of the targets. The targets seen by the right and left 
eyes are shown in the small inset 


as the location of the stimuli with respect to the fovea. To further in- 
vestigate this factor, the effects on the fusional amplitudes of the separa- 
tions of three disks in the targets were determined. As in the previous 


4 Not only were the size of the disks increased by this procedure but also the 
separations between the disks. In order to produce the same effect on the size of the 
retinal image by optical means as was accomplished by increasing the actual size of the 
target. an overall magnification lens system would have to be used. 
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series of experiments, the amplitudes were measured when the targets 
were equal in size, and also when the target for the right eye was in 
creased 25 and 50 per cent in size. Graphical illustration of typical 
results is presented in Figure 17. The numbers adjacent to each curve 
are the separations of the disks in the target for the left eye. It is seen 
that the effect of a difference in the relative magnifications of the 
retinal images principally depends upon the location of the peripheral 
stimuli. This effect varies inversely with the distance of the stimuli from 
the fovea. 


EFFECT OF SUPPRESSION 

In light of the experimental data which have been presented it is 
apparent that a regional suppression of either the periphery or foveal 
region of a retina would have an effect on the functioning of the fusion 
reflex.” The most marked effect, of course, would result from a foveal 
suppression. Since the fusional amplitudes vary with a relative difference 
in magnification of the ocular images, it would be of interest to know 
the extent to which fusional movements are induced under conditions 
approximating both a foveal suppression and differences in sizes of the 
ocular images. 

The targets employed to study this effect are illustrated by the 
small insets in Figure 18. The elevation of the center disk in the target 
for the left eye was 0 . The numbers on the curves indicate the relative 
magnifications of the target for the right eye. These results are impor- 
tant from two different points of view. One, they show that a signifi- 
cant amplitude of vertical divergence can be induced by peripheral 
fusional stimuli. This finding indicates that it is possible to have sup- 
pression with a limited amount of binocular vision. Secondly, the results 
prove that the presence of a relative difference in magnification of the 
ocular images impedes the function of the fusion reflex. 


DISTORTION OF THE IMAGES 

Frequently the situation is encountered when the images of three 
points will appear nonuniformly spaced for one eye and uniformly 
spaced for the other eye as shown in Figure 19. The nonuniform 
spacing seen by the one eye is a form of distortion. An investigation 
of the effect of a monocular distortion on the inducement of fusion 
5. That a suppression does impair the inducement of fusional movements was demon 
strated by Burian. He found “that patients in whom only peripheral fusional stimuli 
were effective showed as a rule a sensorial disturbance (suppression or change in the 
mode of localization or in the angle of squint) when the two foveas were stimulated 
simultaneously: patients who did not follow peripheral fusional stimuli usually did 


not show a sensorial disturbance of the central parts of the retinas but suppressed the 
images of one retinal periphery’ (Burian, H. M.: Arch. Ophth., 26: 650, 1941) 
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act 


he big. 19. (Top The distorted image seen b ve right eve is indicated by A. The 
image secu by the left eve is designated by B.' 
big. 20. (Bottom) Data showing the extent of vertical fusional movements induced 
_ by targets in which the disks were separated different amounts. The distortion in the 
right target was 0 25 


movements was carried out py using a target consisting of a row of 
vertically aligned deet’s which were uniformly spaced for the left eye 
and nonuniformly spaced for the right eye. The interval between the 
top and enter disks was increased by the same amount as the interval 
Lveween the center and bottom disks was decreased. The ratio of this 
imterval to the separations of the disks in the target for the left eye 
was used as a measure of distortion 
I he size of all the disks in the targets was kept constant at 0.25 

This was done even though it was known that a distortion would 
cause differential magnifications of the disks. In fact. a distortion would 
produce elliptical images of circular targets. Since the size of each disk 
was only 0.25, these changes in size were considered negligible on 
the basis of the findings presented in the second section of Part II, 
and especially in Table 2. The separation of the disks in the target 
tor the lett eye was 1.0. and this separation was kept constant through 
out the series of experiments. Fixation was maintained on the center 
disk in the left target which was at 0 elevation. The experimental 
results of the effect of distortion on the amplitude of vertical divergence 
are given in Table 4. While the gradual diminution of the fusional 
amplitude with increasing distortion is obvious, the explanation of 
the change needs clarification. In Figure 19 are shown the relative posi 
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tions of the three disks in the fusion target for the right eye. The two 
peripheral disks are deviated in the direction indicated. As a result, the 
positive vertical divergence is markedly impaired while the negative 
component is unaltered. If the peripheral disks had been displaced in 
the opposite direction, the effects would have been reversed. 

The effect of using different separations of the uniformly spaced 
disks in the left target and keeping a constant amount of distortion in 
the right target is illustrated in Figure 20. The targets consisted of 
three disks which were 0.25 in size and the distortion in the right 
target was 0.25. The finding of special importance is that the dis- 
parate images located close to the fovea markedly impaired the induce- 
ment of fusional movements by the foveal images. 


Distortion Amplitude of Vertical Divergence 
0.05 3.07 
0.10 2.80 
0.175 2.20 
0.25 1.47 
0.375 1.45 
0.50 1.79 


Illustrating the effect of different amounts of distortion on the amplitude of 
The targets consisted of 3 disks which were 0.25° in size 


Table 4 
vertical divergence 
SUMMARY OF RESULTS AND CONCLUSIONS 

The experiments in this investigation have demonstrated that the 
essential, adequate stimulus for a vertical fusional movement is a vertical 
disparity in the placement of horizontal parallel borders on the two 


retinas. 

This was shown first of all in the experiments with disk-shaped 
stimuli of unequal size. The results indicate that the fusion reflex 
operated in the direction of keeping the two disks tangent to each other 
at some point. The point of tangency is on the same side and in the 
same direction as the displacement of the smaller disk from the center 
of the larger disk. 

Additional evidence of the importance of the border are the find- 
ings from the experiments in which the borders of one or both fusional 
stimuli were blurred. When both borders are equally blurred the ampli- 
tudes of fusion induced by separating the fusional stimuli were not 
appreciably different from the amplitudes secured with stimuli whose 
borders were not blurred. When only one fusional stimulus is blurred, 
the amplitude of the fusional movement is reduced. The reduction in 
brightness at the center of the retinal image which occurred with the 
higher degrees of blurredness of the fusional stimulus is not the essential 
change in the stimulus to which the impairment can be ascribed. This 
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follows from the results of the experiments in which the brightness of 
one fusional stimulus was reduced. These results demonstrate that a 
diminution of the amplitude of fusion only occurs with much greater 
decreases in the brightness of a stimulus than that which could be 
attributed to the blurring. 

It was shown that fusional movements cannot be equally induced 
by images located at different portions of the retinas. An explanation 
of the cause of this inequality needs to include a consideration of the 
distribution of the ganglion cells. In the peripheries of the retinas the 
ganglion cells are less concentrated than the rods and cones and con- 
sequently a number of rods and cones converge upon a single ganglion 
cell. The ratio of cones to ganglion cells for the fovea is generally 
assumed to be one to one. 

Most investigators favor the view that fusional movements are only 
induced when the attention is directed to a visual object. However. 
these investigators have not clearly differentiated between two possible 
roles that attention might play in this phenomenon. On the one hand. 
if the fusional stimuli fall outside the fovea, paying attention to the 
object producing the images will cause the eyes to move so that the 
images are brought toward the foveas. Thus a fusional movement 
might become possible by virtue of the fact that the reflex is stronger 
when stimuli fall on the foveas. On the other hand, if the images are 
originally close to the fovea one must consider whether concentration 
on one or the other of the members of the doubled image will induce a 
fusional movement. 

The fact that attention to the fusion stimuli is not a necessary 
condition for fusion is shown in the experiments involving a monocular 
fixation target for the fovea and fusional targets in the periphery. In 
this case, fusional movements were induced although the subjects did 
not direct their attention to the fusional stimuli. As a consequence. 
they did not know whether the stimuli were fused or the extent of 
the movements 

The summative effect of fusional stimuli in the periphery and the 
fovea on the inducement of fusional movements was clearly demon- 
strated. This effect was shown to vary with the number of peripheral 
stimuli and their location on the retinas. Likewise, the data indicate 
that the effect gradually increases and reaches a maximum.. beyond which 
the addition of more peripheral fusional stimuli will not significantly 
increase the amplitudes of fusion 
Fusional stimuli located in different parts of the retinas and in- 
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ducing fusional movements in the opposite directions or different 
amounts of fusional movements in the same direction produce a diminu- 
tion of the amplitudes of fusion. The extent of the diminution princi- 
pally depends upon the location of the conflicting peripheral stimuli. In 
general, the less the separation of the stimuli and the closer they are 
to the fovea, the greater will be the diminution. 

The effect of a relative magnification of one fusion stimulus on 
the amplitudes of vertical divergence was demonstrated for three different 
types of fusional stimuli, namely, foveal, peripheral, and a combination 
of foveal and peripheral stimuli. It was found that the unequal mag- 
nification always produces a diminution of the amplitude of vertical 
fusion. However, the extent of the diminution varies with the type of 
fusional stimuli and is smallest for single foveal stimuli. For differences 
in image size of less than 10 per cent for all the different types of targets 
employed, the relative variation of the amplitudes of fusion was not 
greater than 15 per cent. 


ABSTRACTS 


SOME FACTORS INFLUENCING FUTURE DEMANDS FOR OPTICAL COR. 
RECTION. J. R. Warman. The Optician. (London). 118. pp 3-6. July 29. 1949 

The author believes the demand for refractive care in England will remain high. The 
only factors which will affect it are ignorance. indifference and laziness on the part 
of patients, as well as seasonal demand. He feels that. as the present compulsory health 
insurance program becomes better understood in England. these factors will be less 
in evidence 

He objects. however. to the current government proposal to abolish the Supple 
mentary Ophthalmic Service (private practice) and transfer all National Health 
ophthalmic patients to the Hospital Eye Service. He feels this will, if carried out 
do an enormous amount of psychological damage as many patients who are free 
from ocular pathology would worry if forced to attend an out patient clinic at a 
hospital for an eye examination 


THE WEEK’S WORK. A. E. Turville. The Optician. (London). 117. pp 395 
397. May 6, 1949 

The author describes his activities as an optometrist practicing in a city of 100.000 
Before the current English compulsory health insurance program went into effect about 


80 per cent of his work was re-refracting patients seen previously. Since the scheme a 
the number of cases refracted has increased and now about 50 per cent are persons 
never examined by him before. Three to six per cent of all his patients are referred 
to medical men for general or ocular pathology while about five per cent require no 
refractive care. The author says. “We must work longer hours. have fewer gaps 
and economize in time in every way possible. We have no time to think or plan or “ 
discuss anything except how to avoid wasting time in clerical work! Research work 47 
has practically ceased . . ’ Ninety-five per cent of his patients now come to him : 
under the compulsory health program and only five per cent as independent patients - 
Materials are hard to get. yet the writer seems hopeful for the future of optometry Ta 
in England a 
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stant wear and occlusion of the left eye for all activi 


ties except »% mol were prescribed In May 194 his uncorrected 
visual acuity of the right eye was 20/267. corrected 20 29-7. Constant 
occlusion with a Chavasse occluder was then prescribed for one month 
his uncorrected visual acuity of the mght eye in one month was 
20/143 corrected, 20/22 sy July, 1947, the uncorrected visual 
acuity was 20,40. corrected 20 20°%. The Chavasse occluder was 
replaced by a plano lens and fusion training was initiated. He was 
able to fuse a Javal b and L. on the rotoscope if the light was dimmed 
enough for the left eye The patient was given a hand stereoscope with 
Csuibor cards for home training: he was given three sessions, each one 


month apart, using alternately the troposcope and the rotoscope. By 


(xtober, 1947, the uncorrected visual acuity of the right eye was 
20/25 and the corrected was 20/20°'. He was able to fuse all of 
the Wells b serses and most of the difficult fusion targets on the roto 
scope. The patient had been wearing bis correction constantly all dur- 
ing the training. not without some persuasion, however. By assuring 
him that he could never be a satlor like bis father unless he had good 
eyes, We were able to keep the correction in place. As is so often the 


*Submitted on June 3 "49 tor publication in the September, 1949. issue of the 
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| [HE USE OF OCCLUSION IN THE TREATMENT 
Or AMBI YOPIA—FIVE CASE REPORTS" 
Marian K Eakin and Robert S. Eakin 
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case with the patient who has one emmetropic eye, he could not see 
that the lenses made any particular improvement in his binocular vision. 
The patient was dismissed for six months. 

In May. 1948. we refracted him again. The findings were, (1) 
Unaided visual acuity: O. D. 33-°. O. S. 20/18-'. (2) Subjective: 
O. D. + 5.00 D. sph. = + 0.75 D. cyl. axis 180. O. S. plano. (3) 
Corrected visual acuity: O. D. 20/20-. O. S. 20/18-'. (4) Distance 


phoria: 2 esophoria. (5) Fusional supplementary convergence: 2 
exophoria. (6) Convergence amplitude: 2 inches. (7) Cover test: 
Negative. 


The mother reports that her son has been wearing the correction 
constantly as he needs “good vision to be a major league ball player.” 

Case 2. M. P.: age 9, came to our office January 21, 1948, as a 
result of a note sent his mother by the school nurse. Both the patient 
and his mother were quite vociferous about the excellence of patient's 
vision. Even during the refraction his mother was unable to believe 
the child's inability to read the Snellen chart. For several years the 
patient had been suffering f*om headaches and bloodshot eyes after 
movies and had also been complaining about bright lights. There had 
been no previous refraction. An examination disclosed, (1) Unaided 
visual acuity: O. D. 20,/100°'. O. S. 20/22°-7. (2) Static and sub- 
jective: Plano in both eyes. (3) Ophthalmometry: 1.00 D with-the- 
rule for both eyes. (4) Distance phoria varied from ortho to 2 
esophoria. (5) The patient had simultaneous vision on the troposcope. 

Occlusion of the left eye for everything except school was pre- 
scribed despite the protests of the patient. In one week the unaided 
visual acuity of the right eye was 20/40-*. Simultaneous vision was 
elicited on the rotoscope with the pumpkin and unequal illumination. 
On February 19, 1948, the unaided visual acuity of the right eye was 
up to 20/33-'. We used target No. 27 on the rotoscope (a reduced 
Snellen) in front of the right eye only. By February 25th the unaided 
visual acuity of the right eye was 20 22. Fusion training on the Tel- 
Eye-Trainer with Pine fusion cards was started. We used constant 
illumination for the left eye and intermittent flashing for the right eye. 
Also some tracing on the cheiroscope was done. On May 4th his unaided 
visual acuity in the right eye was 20 20-7. Pine fusion targets on the 
Tel-Eye-Trainer were normal with equal illumination for each eye. 
We recommended the practice of projection with the right eye only 
at home. This was done by having someone else hold a pen or pencil 
in various positions and the patient would attempt to touch the end 
of the pen with his forefinger quickly and accurately. The visual 
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acuity was the same on May 18th and the patient passed the Javal F 
and L. on the rotoscope perfectly. We dismissed the patient for three 
months: he was unable to return for a post-training check as the family 
moved out of the state. 

Case 3. M. H., age 10, came to us for visual care on April 1. 1948, 
as a result of a note from the school nurse saying. “one eye is weak.” 
The patient had been having bloodshot eyes every afternoon but no 
discomfort. He was a slow reader although not unusually so. There 
had been no previous refraction. ° 

His findings were, (1) Unaided visual acuity: O. D. 20/17-°. 

O. S. 20.53-. (2) Subjective: O. D. plano. O. S$. —1.00 D. sph. 
+ 3.50 D. cyl. axis 90. (3) Corrected visual acuity: O. D. 20/177. 
O. S. 2050. (4) Ophthalmometry: O. D. 90/44.50 D. and 
180 44.25 D. O. S. 90/46.50 D. and 180 43.00 D. (5) Distance 
phoria: 4 esophoria. (6) There was no evidence of pathology. 

We prescribed a full correction and occlusion of the right eye as 
much as possible. At the time of the progress report in June, 1948. 
the corrected visual acuity of the left eye was 20/33. The patient had 
worn the correction constantly but had’ simply refused to use the 
occluder. 

The writers refracted this boy again in September, 1948. as he 
had lost his glasses. The findings were. (1) Subjective: O. D. + 0.25 
D. cyl. axis 90. O. S. —0.75 D. sph. = + 3.00 D. cyl. axis 82!). 
(2) Corrected visual acuity: O. D. 20/17. O. S. 20/25-*. (3) Phoria: 
3 esophoria. (4) Fusional supplementary convergence: 3 esophoria. 

The patient frankly admitted he was interested only in his cor- 
rection and not in any type of occlusion. He was quite comfortable 
with the glasses and could see no advantage to better visual acuity or 
improved binocular coordination. 

Case 4. R. H.. age 7. came to our office September 16. 1948. as 
a result of parents reading an article containing a description and a 
picture of the troposcope. Mrs. H. phoned our office to inquire if we 
possessed a troposcope. This seemed an unusual question. Further con- 
versation elicited a history of a note from a school nurse and a diagnosis 
from another practitioner of “hopeless amblyopia” for which nothing 
could be done. The mother had been unwilling to accept this diagnosis 
and felt that she would try anything before accepting defeat. On her 
own initiative, she had devised a system of flash cards which she had 
her son attempt to read with the amblyopic eye. 

His findings were. (1) Unaided visual acuity: O. D. 20 200. 
O.S. 20 20°'. (2) Static: O. D. + 6.25 D. sph. O. S. + 0.75 D. sph. 
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(3) Subjective: O. D. + 4.00 D. sph. O. S. Plano. (4) Convergence 
amplitude: 6 to 8 inches. (5) No evidence of pathology. (6) The 
angle of squint as measured on the troposcope: zero. 

We prescribed the subjective finding for constant wear with occlu- 
sion of the left eye for everything except school. We also recommended 
continuation of the flash card system at home. Corrected visual acuity 
of the right eye at the time the correction was delivered was 20/114. 
In one week, the visual acuity was 20/100°': the next week, it was 
20 80: the next week, 20/73-'. For office training. we used the 
tachistoscope for monocular stimulation: the rotoscope and troposcope 
for basic fusion training: and the cheiroscope for hand-eye coordination. 
In November we gave him a hand stereoscope with some Guibor cards 
for home training. By November 18th, the corrected visual acuity of 
the right eye was 20/50-*, and the fusional ability was beginning to 
improve. By January 20, 1949, the visual acuity was 20/40°* and it 
stayed there for the next six weeks. We had rechecked the subjective 
several times during this period and could find no better lens correction 
than the original +4.00 D. sph. In March the visual acuity had im- 
proved to 20, 29-*. We were still using binocular training in the office 
and occlusion plus flash cards and hand stereoscope at home. Ir, May 
for the first time, the patient was able to read two letters on the 20/25 
line. with the B & L Clason acuity meter. For one month we did not 
see the patient at all as he had contracted chicken pox. On June 16th. 
we checked his visual acuity and it was exactly the same as in May. 

Case 5. W. S., age 9, came to our office on February 26, 1949. 
as a result of a note sent the mother by the school doctor this semester 
and also a year ago. The first note had been ignored. Both notes said 
the left eye was bad. A year previously his family physician had recom- 
mended “‘exercising’ the left eye by occlusion of the right, but he had 
not mentioned a correction or refraction. The patient himself had no 
complaint. 

His findings were, (1) Unaided visual acuity: O. D. 20/20°'. 
O. S. 20/73. (2) Subjective: O. D. plano. O. S. + 2.00 D. sph. = 
+ 1.00 D. cyl. axis 90. (3) Corrected visual acuity: O. S. 20/407. 
(4) Distance phoria: two esophoria. (5) Fusional supplementary con- 
vergence: 6 esophoria. (6) Abduction: 2/0. (7) Negative reserve con- 
vergence: x 16/12. (8) Cover test: showed esophoria. (9) red glass: 
diplopia which could not be eliminated. (10) The fundi were normal. 

The subjective findings were prescribed with occlusion of the right 
eye. for constant wear. In one month, at the time of the progress report. 
the corrected visual acuity of the left eye was 20/20°'. However. it 
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We 
had arrived at this amount of prism through the use of the Turville 
infinity balance test. We supplied the patient a fitover with 3 A base- 
out prism in each eye to be worn for two weeks. When the patient 
returned, he reported complete comfort with the prisms and no diplopia 
at any time. The Turville test again showed 6 A base-out necessary, 
so we prescribed this amount in his permanent lenses. On the tropo- 
scope the patient showed an objective and subjective angle of squint 
of 12 base-out through his prism correction. He also showed 12° of 
abductive ability using the simplest troposcope target. In another month, 
he will return for a progress report. At that time. we shall consider 


was necessary to use 6 A base-out prism to obtain single vision. 


the need for orthoptics 
SUMMARY 

Several methods of occlusion are employed by the writers. For 
constant occlusion: the Chavasse occluder, several layers of colorless 
nailpolish applied crisscross on the lens, soaping the lens (ineffective 
with some children), and various types of plastic occluders which are 
attached to the lenses by suction cups. For intermittent occlusion: zylo 
patches over the lenses, soaping. medical eye shields (held by an elastic 
head band) for patients with no correction, and a cottoh bandage 
applied with adhesive tape for children who pull off removable eye 
shields. 
CONCLUSION 

The authors have presented five case histories where occlusion was 
prescribed to improve visual acuity in amblyopic cases. The patients 
were all boys ranging in age from seven to 11. Four of the children 


wore some type of occluder as prescribed. and their corrected visual acuity 

improved. One boy refused to wear an occluder, being interested only 

ina correction. Corrections were prescribed in four cases, none in the 

fifth. Visual training was prescribed in three cases and may be prescribed 

in the fourth 

6009 WEST BOULEVARD 

LOS ANGELES 43, CALIFORNIA 
ABSTRACTS 

REPORT ON CASE FITTED WITH PLASTIC CORNEAL CONTACT LENSES 

J). M. Cowan. The Dioptric News. (London). 4.9.151-152. 1949 


The author took ‘“betore’ and ‘after ophthalmometer readings on a two diopter 
myope who was fitted with corneal contact lenses. Before wearing the corneal contact 
lens the radius of cornea was 8.04 mm. After using the corneal contact lens for six 
hours the radius was 8.23 mm. Upon removal of the lens the patient's uncorrected 
visual acuity had improved. The eyes returned to their normal refractive state within 
12 hours 
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ESSENTIAL RESEARCH USUALLY UNDRAMATIC 


In recent months, the subject of visual research has been widely 
discussed in optometric journals. This is due to the establishment of 
the Optometric Foundation and its current worthy campaign for funds. 
Though much that has been written is superficial, the interest which 
has been aroused in research is good, and should be directed and 
encouraged. Refractive work is in need of much factual data which 
can be assembled only through research studies made under the super- 
vision of competent men. 

The real science and art of ocular refraction is now well into its 
second century. One factor which has retarded progress has been that 
the work itself is largely clinical. It has been in the hands of optome- 
trists and ophthalmologists who, while trained clinically, were not 
sufficiently grounded in the basic sciences which surround refractive work 
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to enable them to explore the subject and properly substantiate or refute 
the theories which developed. These theories then, were in part accepted 
in lieu of better evidence. 

A second handicap has been the desire on the part of some to 
insist on research work only to the end that a pet idea or theory be 
upheld. Obviously, research work cannot function with merit under 
such circumstances. 

To be successful, the research worker must be well trained in his 
specialty. He must have a flair for projecting into the future his sys- 
tematic questions and thinking. He must approach his problem with 
an open mind and evaluate new data as they develop and not attempt 
to reshape his findings to conform with patterns, facts or theories 
already known, or believed. In addition to these qualities, he must have 
access to source material and must be thoroughly familiar with all of 
the work already done elsewhere by others in the specialty. He must 
have funds with which to work. He will require subjects, equipment, 
and a base of operations. And he must have time to do his work and 
the study that accompanies it. 

It should be evident that this sort of work will not be spectacular. 
After months and sometimes years of work the first result will be a 
published manuscript in which the author reviews the literature, pre- 
sents the problem, his attack upon it, his findings, comments and con- 
clusions. The article will probably have a few illustrations and some 
tables. It will be conservatively written. It will make no extravagant 
claims. Frequently its initial connection with clinical refraction is 
obscure. But fundamentally, it will help tie together some of the loose 
ends of our work. 

For example. the recent independent studies conducted by Allen' 
at the School of Optometry, Ohio State University. and by Marg and 
Morgan, Jr..* at the School of Optometry, University of California. 
wherein these research workers made important photographic findings 
of accommodation and convergence changes in the living eye. These 
data, now being assembled, should be of assistance in solving several 
moot questions which have troubled us for years.- Or, again, the far 
reaching project of Stenstrom as translated by Woolf.“ All these re- 


‘Allen. Merrill J.. An Objective High Speed Photographic Technique for Simultaneous 
ly Recording Changes in Accommodation and Convergence. Am. J. Optom. & Arch 
Am. Acad. Optom. 26.7.279-289. 1949, 

*Marg. Elwin and Morgan. Meredith W. Jr. The Pupillary Near Reflex. The Relation 
of Pupillary Diameter to Accommodation and the Various Components of Conver 
gence. Am. J. Optom. 6 Arch. Am. Acad. Optom. 26.5.183-198. 1949. 

*Stenstrom, S. Investigation of the Variation and the Correlation of the Optical Ele 
ments of Human Eyes. Translated by Daniel Woolf. Am. J. Optom. & Arch. Am 
Acad. Optom. 25. May-October issues. 1948 
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search studies have lasting merit. At times it appears that this work 
passes almost unnoticed. We regret to report that in the case of the 
Stenstrom translation, so little interest has been shown by optometrists 
in his findings on the anterior-posterior diameter of the eye and its 
relation to ametropia, that the Academy has held up publication of the 
material in monograph form. The Academy, after sending out two test 
letters to selected groups, is unable to determine at the moment, the 
quantity of Stenstrom monographs which might in the future be 
absorbed by the profession. 

During the past 20 years the Academy has, through financial 
grants-in-aid, assisted a number of these studies. Each in turn has 
helped to clarify one or more points relating to refractive work. During 
this same period the American Optical Company, Bausch 6 Lomb 
Optical Company, the Univis Lens Company and others have also sup- 
plied grants-in-aid to make projects possible. Educational centers have 
secured additional funds to help these projects or to entirely finance 
other studies. While some progress has been made, much additional 
work of this type must be done. The Optometric Foundation is a 
welcome addition to the group who in this way are making lasting 
contributions to refractive science. 

The directors of the Optometric Foundation realize that research 
is slow and usually undramatic. Some writers, however, fail to have 
this viewpoint, judging by recent articles. The Foundation can play 
an important part in optometric development if it assists in giving to the 
right man the time, place, equipment, supplies and money. But the 
Foundation will have to resist the pressures which will attempt to have 
it substantiate pseudo ideas through research. 


CAREL C. KOCH. 


ABSTRACTS 
THE REGULATION OF CONTACT LENS PRACTICE. R. A. Tyler Jones. The 
Dioptric News. (London). 4.13.215-217. 1949 

The author suggests that all British optometrists who practice contact lens fitting 
be given special qualifying examinations before being recognized as specialists. Men 
tion is made of the Contact Lens Section of the American Academy of Optometry and 


the qualifying procedure established by that organization 
V.H 


THE USE OF THE STEREOSCOPE IN THE TRAINING OF STUDENTS 
P. H. Robb. The Dioptric News. (London), 4.15.247-250. 1949 

The author reviews the non-orthoptic uses of the stereoscope for educational pur 
poses. The stereoscopic views on cinekodachrome filmstrips as well as the black and 
white views are ideal for teaching anatomy and other subjects where a three dimension 
view ts essential 
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SPECIAL REPORT 


AMERICAN OPTOMETRIC FOUNDATION 
ANNOUNCEMENT OF FELLOWSHIPS* 


William C. Ezell* 
Spartanburg. South Carolina 


Ihe directors of the Foundation are happy to announce the offer 
of three $1.500.00 fellowships for the academic year 1949-50. This 
is the first move of the Foundation in support of education and research 
in optometry. These fellowships are offered primarily to encourage pros- 
pective teachers in schools and colleges of optometry to continue with 
programs of graduate education leading to the Ph.D. degree, or to aid 
graduates from schools and colleges of. optometry to prepare themselves 
for teaching and research positions in optometry by pursuing a graduate 
program leading to the Ph.D. degree. 

The fellowships are open to any graduate optometrist. A candi 
date, if selected for a fellowship, may pursue his graduate program at 
any institution granting the Ph.D. degree. The fellowship is for a 
period of nine months. During these nine months he must be enrolled 
as a resident in a graduate school. He will be expected to spend not 
less than two-thirds of his time in the pursuit of his graduate program 
and at least one-third of the total time must be devoted to research on 
the subject proposed as a basis for securing the fellowship. The pro- 
gram selected for investigation may be changed at any time if it meets 
with the consent of the Foundation. During the time of the enrollment 
in a graduate school under the fellowship, the fellow may engage in a 
part-time teaching position or graduate assistantship to the extent of 
one-third of his time 

Any publications arising out of the work sponsored by the Foun 
dation must give due credit to the Foundation. unless the Foundation 
elects to have mention of its sponsorship omitted. Consequently, all 
publications must be submitted to the Foundation for approval of the 
mention of sponsorship 

Fellowships may be renewed once each year if funds are available 
and if satisfactory progress is shown. The renewal of a fellowship for 


*Submitted on August 15. 1949. for publication in the September, 1949. issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
Ob OPTOMETRY 

FOptometrist. Fellow. American Academy of Optometry. President. American Optome 
trie Foundation 
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a second year does not presuppose the continuation of work on the 
same problem. 

A report of progress will be required at the end of each year: and, 
in case the fellowship is not renewed for a subsequent year, the report 
at the end of the year can be considered to be a final report. 

Preference will be given to applicants who show the most promise 
for a useful career of teaching and research in optometry, but considera- 
tion will also be given to the merits of the project on which the candi- 
date proposes to work. 

The candidate must begin work on the fellowship not later than 
October 1, 1950, and must complete the work prior to October |, 1951. 

The deadline for filing applications will be September |. If fellow- 
ships are still available after applications filed by September | have been 
considered, applications filed after that date will be evaluated as soon as 
possible, and one of the available fellowships will be awarded if the 
Foundation regards the candidate and his project worthy of support 
Funds for fellowships not granted by January |, 1950, will be re 
allocated in subsequent years. The Foundation reserves the right to 
refuse all applications for fellowships if. in the opinion of the directors, 
the requirements are not met. 

The awarding of a fellowship is in each case provisional and 
does not become final until after satisfactory completion of registration 
in the graduate school specified in the application or an alternate ap 
proved by the Foundation. 

All who are interested in receiving one of these fellowships should 
immediately write for an application blank and further details to the 
president of the Foundation, Dr. William C. Ezell, 205 Andrews Build- 
ing, Spartanburg. South Carolina 


CURRENT COMMENTS 
Virginia Huck 
Editorial Assistant 
Optometrists will confer a favor by sending news items of general interest for this 
department; such as relate to new instruments, clinical techniques, education, visual 
health and optometric legislation and organization. 


ACADEMY JOINS A. A. A. S. 


The American Academy of Optometry has been granted the status 
of an associated society of the American Association for the Advance 
ment of Science, a century-old organization dedicated to the promotion 
of human welfare through science. More than 40,000 scientists from 
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every field of scientific endeavor belong to the A. A. A. S., which has 
206 affiliated and associated societies. In addition to conducting special 
meetings for those interested in science, the Association publishes two 
journals, Sctence and the Science Monthly. 
COMMISSION STUDIES EFFECT OF RADIANT ENERGY ON LENS 

The Atomic Energy Commission, according to its latest report to 
Congress, is making every effort to avoid one of mankind's commonest 
mistakes—failing to utilize a new discovery for the benefit of the human 
race. In its semi-annual report, issued to the press last month, the Com- 
mission points out that. for example, sulphuric ether, x-rays and gaso- 
line were not made fully useful to man until many years after their 
original discovery. The Commission hopes to avoid a similar situation 
with radiant energy. Every possible research is being conducted to 
explore the use of radiant energy in biology and medicine and other 
scientific fields. In addition to exploring peacetime uses, an ophthal- 
mological survey of survivors of the Hiroshima and Nagasaki bombings 
is currently being conducted. Particular attention is being paid to the 
incidence and severity of radiation cataracts. The survey, will supple- 
ment work being conducted in the United States on persons who have 
developed radiation cataracts while working in the vicinity of radiation 
producing ‘machines and substances. 


COMMERCIAL PRACTICE HIT IN MINNESOTA 

Following a series of discussion meetings. the Minneapolis District 
Optometric Association gave its commercially-practicing members an 
ultimatum: practice professionally or withdraw from the district asso- 
ciation. Under the leadership of its president, Dr. A. E. Tillisch, the 
association passed the following resolution: 

“After consideration by the officers and executive committee of 
the Minneapolts District Optometric Assoctation, tt ts recommended that 
membership tn thts local optometric society be limited to optometrists 
and their asststants who ure in exclusive optometric practice. 

“Tt is further recommended that the Minneapolis Distz-ct Optome- 
tric Soctety go on record urging the Minnesota State Optometric Asso- 
cratton to take stnnlar action regarding membership in the State asso- 


ciation 

“Tt is further recommended that the Minnesota State Board of 
Examiners in Optometry study the problem of corporate practice of 
optometry and optometric practice tn connection with jewelry and other 
mercantile stores to eliminate this evil. through legal measures if 


necessary. 
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Prior to passage of the resolution on August 3, Dr. Tillisch called 
special meetings to give members a chance to thoroughly discuss the 
matter. Sixteen optometrists were affected by the resolution. Approxt- 
mately 100 optometrists practice in Minneapolis. 

Shortly after the action by the Minneapolis District Association. 
the board of directors of the Minnesota State Optometric Association 
passed a similar resolution barring from its membership optometrists 
engaged in commercial type practice. 

The Minnesota group is the second state association to pass such 
a resolution, New Jersey being the first on record to limit membership 
to professionally practicing optometrists. 

COLOR FILM ON LIGHTING AVAILABLE 

A Kodachrome sound-slide film dramatizing the need for better 
lighting in schools is now available from the Better Light Better Sight 
Bureau. “Educating in a Truer Light’ runs 22 minutes: emphasizes 
the importance of securing support from parents when planning school 
modernization programs. Full-color illustrations of school rooms, *'be- 
fore and after’ are included in the film which is being used by electric 
utilities, electrical leagues and civic groups interested in planned school 
lighting. The rental fee for the film, with sound track, is $50.00. A 
6-page booklet which condenses the story in the film is also available 
at $5.00 for 100 copies. The address of the Better Light Better Sight 
Bureau is 420 Lexington Avenue. New York 17, New York. 


A. O. A. ISSUES MOTORISTS’ VISION MANUAL 

Cooperation between the American Optometric Association and 
the American Association of Motor Vehicle Administrators has resulted 
in a new manual on motorists vision which will help standardize test- 
ing procedures in the United States. The booklet, released in August, 
outlines the procedure for giving visual acuity tests to motorists and 
emphasizes the part vision plays in safe driving. Material in the manual 
is based on research work at The Ohio State University through an 
A. O. A. grant, and studies at lowa State College. Work on the book- 
let. ““Manual on Drivers’ Vision Tests.’ was started by Dr. E. H. 
Silver of Washington. D. C., when he was chairman of the A. O. A. 
Motorists Vision committee, and completed under the direction of 
Dr. Kenneth H. MacPherson. Stockton, California. present chairman, 
and Dr. E. F. Richardson, Hollywood, California, trustee consultant. 
The American Association of Motor Vehicle Administrators helped plan 
and interpret the work in terms of driver license administration, and 
is aiding the A. O. A. in distribution of the pamphlet. 
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The purpose of the manual is to guide state driver license examiners 
in screening license applicants, and tests are recommended which can be 
applied by laymen to discover cases which need further attention, accord 
ing to Dr. Soles, A. O. A. Public Information director. 


NEWS BRIEFS 
Bay State Optical Company and the Soft-Lite Lens Company 
have recently announced appointment of seven-man advisory boards 
to help management formulate plans and policies for the coming year. 
The men were chosen from leaders of various sections of the optical 
industry... . Dr. Carl Shepard. Chicago. will end 26 years of optom- 
etric teaching when he retires October 1. He has been head of the 
Northern Illinois College of Optometry research department for | 3 
years, as well as an instructor. Dr. Shepard will continue as technical 
editor of the Optometric Weekly and practice in Chicago. . . . The 
American Optical Company has received its fifth safety award in four 
years—the Distinguished Service to Safety Award of the National Safety 
Council. Governor Paul A. Dever of Massachusetts made the prin- 
cipal speech at award ceremonies held in Southbridge on August }. 
The A. O. A. launched its most ambitious school vision program 
to date in August. An unprecedented number of news releases, radio 
scripts. pamphlets were released for use by state optometric associations 
in their “Send the Whole Child to School” projects. . . . The American 
Ophthalmological Society voted to revoke memberships of any mem- 
ber found guilty of taking rebates. The action was taken at its 1949 
annual meeting . Officers who will serve the recently organized 
Society for Strabismus Research during the coming year are Dr. Neal J. 
Bailey. Escanaba, Michigan. president: Dr. Marilyn Brenne. Mani- 
towoc, Wisconsin, recording secretary: Dr. Dorothea McCoy. Wichita. 
Kansas, corresponding secretary, and Dr. Leo Madigan, Boston, Massa- 
chusetts, treasurer. Committee chairmen for the group are: Membership. 
Dr. Howard Bartlett. Boston. Massachusetts: research. Dr. |. W. Kinsey, 
Alliance, Ohio: finance, Dr. Dean Ambrose. Charleston, Illinois: pub 
lication, Dr. Milton Covell, Pasadena, Texas: education, Dr. Fred 
Jennings. Tiffin. Ohio: organization, Dr. William Sullins, Athens, 
Tennessee. . . . Univis Lens Company wound up its series of classes 
for distributors at Columbus, Ohio. on August 6. Purpose of the school 
was to give representatives an insight into the problems of the refrac 
tionist. A special textbook was prepared for the course by George Knox, 
Ph.D., and Vincent Ellerbrock. Ph.D.. who served as instructors. 
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BIG NAMES IN ZYL FRAMES 


Whimsy 
whimsy 
pres® Memphis 


RIGGS OPTICAL COMPANY 


Distributors of Bausch & Lomb Products - Main Offices, Chicago, Illinois 


LABORATORIES AND BRANCH OFFICES LOCATED IN MID-WESTERN CITIES 


To Serve Your Stock and Prescription Needs 


“A” Bitocal 


Single Vision 


Stan 


who manages with the same finesse he displayed as the 
Chicago Cubs’ third baseman for 16 years, says... 


* 


I'm not taking any more chances with my eyes. Now I'r 
wearing Therminon Lenses. They reduce the qlare of lights 
without cutting down on light. And I've found that because 
Therminon Lenses absorb the harsh and irritating rays in the 


bright sunlight, | have no need for so-called sun-qlasses 


* 


For Complete Information About All-Purpose Therminon 


Lheovminon LENSES 


Kryptok a TRANSMIT VISIBLE LIGHT 


ABSORB IRRITATING RAYS 
THERMINON LENS CORP. 63rd and Univ. Des Moines, lowe 
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A SAMPLE PAIR Fits-All Temple Covers provide the: 


simplest and quickest way of adding * 
re Ee comfort, protection and good looks to: 
metal temples. A single size is all you + 
need for 026, 035 and 042 temples. 


Simply slide the cover on the temple. 


No tools are required because Fits-All’s . 

patented, self-fitting tapered tip auto- 
{ ™ / matically insures a snug fit every time, 
Send for a FREE SAMPLE PAIR and see 
4 for yourself how amazingly efficient 


Self-fitting tapered 


tip helde cover tight and trouble-free Fits-All Covers arel 
. is quick and 


easy to attach. Per dozen poirs, 


$1.65 
Gross lots, per dozen pairs, 
phvatlable in Colors tool 
Clear, Pearl, Flesh, Burgundy J. I. M O R R | S fs @) 
Available from your regular supplier or directly from us. SQOUTHBRIOGE MASS.° 


It's new. 
It's a Cushion-Mount. 


It's a simple, uncluttered design for both men 
and women. 


You'll like the way it fits. 
Patients go for the way it looks. 


It's in our stock, ready for delivery. 


Exclusively Wholesale —For the Profession 


No Branch Offices—No Retail Dispensing 


621 West Lake Street Minneapolis 8 
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the Bio-photometer. 


Simple to Operate * Accurate * Guaranteed 


The Bio-photometer provides a fundamen- 
tal visual test in connection with the ability 
of your patients to respond to light and 
darkness. Light thresholds are measured 
over an extremely wide range. A standard 
source of bright light is included so that a 
standardized test for dark adaptation can 


be made. You can detect even mild degrees | 
of “night blindnese” with the Bio-photo- 0. E A 
meter. World-wide use since 1936. Fairly N T M N C0. 


prompt deliveries for the first time in sev- 
eral years. Write for complete information. 


Chagrin Falls, Ohio 


4 TELEBINOCULAR 
and a TEL-EYE-TRAINER 


The New Keystone Telebinocular with the Ortho-Trainer and the Rotor Control 
. Sturdy Telebinocular and Regular Slide Holder with— 


. Lenses corrected for color and spherical 3. Special light under the lens wells so that 


aberration. ne the technician can view the patient’s eyes. 
2. Removable auxiliary lens wells adapted to 4. Substantial base and well-balanced sup- 
wide and narrow P.D.’s. porting arm. 


The Ortho-Trainer is a SPECIAL slide carrier with the following features: 
1. Accommodates TRANSPARENT split ‘3. Electric connections for regular outlets and 


slides and OPAQUE split cards. for Tele-Rotor flash control. 

2. Adjustable to maintain—at all distances— 4, New slides are available for Accommoda- 
a. Orthophoric separation; b. Constant sep- tion, Duction, and Stereopsis Training, with 
aration; c. Desired Base- out and Base-in special emphasis on near-point ocione. 


separation; d. Desired accommodation-con- 
vergence relationship. Further Information on Request. 


KEYSTONE VIEW CO., Meadville, Pa. 


PIONEERS IN VISION-TRAINING EQUIPMENT 
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K ULTEX onepiece BIFOCALS 


“LEAVE THE RAINBOW IN THE SKY” 


Made from One Piece of Glass 

. Free from Color Blur . Thin- 

ner and Lighter . Less Con- ag Lt Real Comfort 
spicuous . Larger Projected Full Vision 
Reading Field . Corrected in 

Near and Distance . Pitch Pol- 

ished. 


For the greatest measure of 
efficient seeing, specify K 
Ultex on your next bifocal pre- 
scription. 


* Optical Company 


301 Phys. and Surg. Bldg. 
“MINNEAPOLIS, MINN, 


Now... for the first time— 
the Book You've 


Always Wanted! 


 Optometrist’s 
Dictionary 


Complete, Concise... with 
Standardized Optometry terms 


Improve your professional standing with this new 
Dictionary. lt brings you the exclusive, authoritative 
terms, just for Optometry . . . all under one cover. 
Handy for receptionist and student. An ideal refer- 
ence work .. accurate spelling, correct definition and 
pronunciation of each Optometric term .. . broken 
down into sub-titles. Poeket-size, 4x6", in., 295 pages, 
more than 5300 words and definitions. Price $5. 


Order from your supply house, or we will ship pre- 
paid on receipt of remittance. Complete satisfaction 
guaranteed or monen refunded in 10 days. 


Optometric Press...inc. 
2375 Mayfair Rd., Dayton 5, Ohio 


229 Medico! Arts Building Minneapolis |, Minnesote 
FOUNDED IN NINETEEN HUNDRED FIFTEEN 
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daa 
Al; 
since: 
LOCATED 
THE WALMAN OPTICAL company 
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optical 
supplier 


8 HE'S enjoying the comfort of a perfectly fitting frame, 
the MAGISTRATE by VICTORY. Conservative yet 
distinguished, MAGISTRATE features a universal 
key-hoie bridge and is constructed of highly polished, 
medium weight 175 stock that maintains the frame 
in precise optical adjustment. Hollywood wire-core 


temples are comfortable, easily fitted, and hold their | 


alignment. 


VICTORY V GUARANTEES ALL THREE 


SHE'S right at home wearing HONEY BEE, the at- 
tractive new frame by VICTORY. Availabie in a com- 
plete color range, HONEY BEE’S eye shape is identi- 
cal with that of HONEY but the streamlined upsweep 
of the high end pieces creates an original and enchant- 
ing new style trend. And since the frame is optically 
correct, lens size plus bridge gives you the exact P. D. 
This frame is particularly adapted to all types of lens 
types — especially bi-focal corrections sinc: segment 
height allowances are excellent. 


VICTORY OPTICAL 


MANUFACTURING COMPANY 
NIWARK, N. J. CHICAGO, ILLINOIS LOS ANGELES, CALIF, 


~> 


‘ 


| | 
1404 
Aw, 
2 
7 
4 


easy, comfortable 
fitting and graceful 
appearance. 


added strength )  WOWEN EYE SHAPE 
and better alignment ..the lens shape i is identical 
———— with the Honey ; eliminates 
need for a new pattern. 


THE VICTORY W GUARANTEES ALL THREE 


OPTICAL 


KEY-HOLE BRIDGE © can be shaped and fitted 
je. 
if ~ 
,.. 
ri 
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The exciting new frame thot has style, 
, quality end wearing comfort. Ideal for the 
busy business man who wants a distinctive 


frame. 


The most practical, most popular and least 
conspicuous of all rimless mountings. Should 


be worn whenever you “dress up. 


Sharon, stag 
Rx 


for sportswear 


Your Optical Wardrobe will be completed 
by the addition of an all zyl frame fitted 
with antiglare lenses ground to your Rx. 


SHURON OPTICAL CO., 
GENEVA, N.Y. 
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